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NOTES AND 


The End of an Era 


HI: decision to demolish the two towers of the Crystal 

Palace, all that remained of the building after the 
hre of 1936, is a progressive step of the first importance. 
Jt is not merely that the structure of the towers will pro- 
vide some 1600 tons of iron for munition-making; the 
demolition of this fragmentary monument is far more 
important irom a social and symbolic point of view. The 
Crystat Palace was the concrete expression of the philo- 
sophy of the mid-rgth century—a philosophy that thought 
of “‘progress’’ as littie more than the erection of bigger 
and better Crystal Palaces. We Europeans of 1940 know 
only too well what that philosophy, with its regimentation 
Sir Max 


Beerbohin has expressed the position, far more vividly 


of masses of men and material, has led to. 


than any words can compass, in his famous cartoon in 
which the 18th, 1gth, and 2oth centuries look at the future. 
Londoners may sentimentalise a little at the loss of an old 
landmark, but only for a moment if they happen to be in 
the chemical industry. The end of the Crystal Palace 
marks the last of an era in which great size and loud 
The 
war-machine is the quintessence of this material philo- 
sophy. 


noise were reckoned as goals to aim at. German 
The chemical worker has only to contrast the 
dirty, noisy workshop of the old days with the silent 
iaboratory of the present, in which operations of far 
greater magnitude are performed, to appreciate the ditfer- 
ence in the 
superseding 


real trend of to-day; plastics and nylon are 
Incidental interest, by the way, 
is added to the demolition, as it is being carried out by 
the famous firm of George Cohen, Sons and Co., who 
have salved so much material for the chemical industry. 


cast iron. 


Preparedness 

THER industries in this country have met the impact 

of war conditions with greater or less effectiveness, 
but there seems no doubt that the British chemical indus- 
try as a whole may congratulate itself on the steps which 
its members have taken, both before and during the war, 
to deal with the exceptional problems arising and likely 
to arise. It is easy enough to blow your own trumpet; 
but favourable comment from an unprejudiced source is 
really much more encouraging. The following passage 
is quoted from an article in Commerce Reports by an 
American consular official in England, and states the posi- 
tion calmly and dispassionately. ‘‘ With the passage of 
the first quarter of 1940 it became increasingly apparent 
that the British chemical industry had transposed _ itself 
to a war-time footing with speed, and with an ease which 
betokened long preparation for possible changes and in- 
tensification of effort. All indications point to the conclu- 
sion that the increased tempo in the industry in the last 


COMMENTS 


quarter of 1939 has been well maintained in the current 
year. The primary necessity of keeping the indus- 
trial machine running smoothly in time of war would seem 
to depend to a large degree upon the regular supply of 
chemicals and allied products to the consuming industries. 
There does not seem much doubt that this will be possible, 
in the absence of unloreseen circumstances, since no short- 
age of essential materials has been reported or is antici- 
pated. Chemical manufacturers and consumers recall the 
position during 1914-18 when there was an acute shortage 
of dyes and medicines, and a scarcity of other essential 
chemical products. It is understood that every possible 
precaution has been taken to prevent such a situation from 
The 


sections of the chemical industry which were founded dur- 


occurring during the present period of hostilities. 


ing the period 1914-18 to supply essential needs have been 
maintained since then and have thus played a part in 
the state of preparedness with which the chemical industry 
faced the present war. There has been no diminution 
in the eitort of the chemical industry to make as great a 
contribution as possible to the conduct of the War, to the 
maintenance of civil life on as normal a plane as possibie, 
and to the drive for increased exports to help pay for 


purchases of other essential goods in foreign markets.”’ 
Industry in the Front Line 


HE Battles of Belgium and France have been fought 
Now Battle of Britain, 
which will decide the future of European civilisation. The 


and lost. is the eve of the 
nation is united and determined as never before in its his- 
tory, and the final issue clearly depends on its remaining 
so. The Belgian and French capitulations have betrayed 
a breakdown of civilian morale as well as a material col- 
lapse. The British people, in entering upon their tremen- 
dous ordeal, have to face the fact that everything that 
has happened since last September has been accepted by 
the enemy as a complete vindication of his contention that 
the democracies of Europe were inefficient, flabby and 
virtually effete. It is an article of faith, publicly pro- 
claimed by Ribbenthrop after his sojourn at the London 
Embassy, that the British nation is in no better case than 
its defeated allies and associates. It is there as much as 
in actual armed defence that the Nazis have got to be 
proved wrong. The soldiers, sailors and airmen have 
already shown in combat that there will be no failure on 
their part. The morale of the civilian population is still 
largely untested, and it is now the privilege of the women 
and the men beyond military age or for the present in 
reserved occupations to sustain whatever blows the enemy 
may be preparing for them as if they, too, were an integral 
part of the fighting front. falls 


Great Britain, in fact, 
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back as never before on her industrial lines of defence. 
lt is a proud moment, and the post is one of great honour. 
li is not to be conceived that the leaders and workers in 
the far-famed structure of British industry will fail to 
justify the confidence publicly proclaimed in their courage 
and resolution by the Government and the fighting forces. 


Canadian Charcoal 
OMMENT in the Commerce Intelligence Journal of 
the Canadian Department of Trade and Commerce 
negyests that there are openings in the British market for 
Canadian charcoal, now that supplies from Germany and 
Scandinavia, the normal British charcoal 
imports, are cut off. From correspondence which Liver- 
pool firms have already received from a few Canadian 


source of 


firms interested in charcoal, it appears that most of the 
charcoal made in Canada at present is for fuel purposes 
only and is either forest-burnt or oven-burnt. Canadian 
producers seem to have demands for their full output in 
the winter, but are willing to supply this country in the 
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To follow such a course would be use- 
less, as British importers wish to receive charcoal regu- 


summer months. 


Although retort-burnt char- 
coal is preferred, importers would be willing to experiment 
with present forest- or oven-burnt charcoal with orders 


larly throughout the year. 


for 25 tons, provided the cost is not over 4.12 per ton 


c.i.f. Liverpool. Firms in Liverpool specialising in char- 
coal are prepared to place orders with reliable producers 
in Canada immediately they receive satisfactory grade 
samples. Indeed they have already received from Canada 
samples of oven-burnt charcoal which proved of good 
quality; but, although orders were given, no Canadian 
shipments have yet arrived. It is assumed that the firms 
which submitted samples were unable te execute their 
orders for lack of supplies, shipping space, etc. If Cana- 
dian firms can supply and will develop a grade of charcoal 
equal to that from the Continent, they should be able to 
hold the British market indefinitely, especially as there ts 
an import duty of ro per cent. on all foreign charcoal, and 
none on that from Canada. 








The British Starch Industry 


The Present Position and Possible Development 


by JAMES 
T Hk development of the starch industry is a story as old 


as humanity itself, and is constantly undergoing changes 
the the years. It 3s a far cry from the 
‘mealies ’? made by the Indian inhabitants of the Americas, 
and the African natives, 
centring 


with passage of 
to the present gigantic structure 
round the world’s crops of maize and wheat. Every- 
one is faniiliar with the surplus quantities of wheat and wheat 
flour available for export in Australia, 
countries. Similar quantities, in 


Canada and other 
excess of local require- 
ments, occur among other crops which are suitable for starch 
extraction. The chief of these are maize, potato, tapioca, 
sago, manioc and rice. 

It is natural to find the manufacture of starch carried out 
and fostered in the respective areas of cultivation, if indus- 
trial facilities are available, as these crops often constitute 
a considerable proportion of a country’s natural resources. 
Thus the manufacture of 
Hiolland’s. basic 


farina from potatoes was one of 
as such, heavily sub 
sidised so that the exported product could compete with othe: 
starches such as maize, sago and tapioca. For the same 
reason the internal industrial applications of farina were thor 
oughly investigated and, as alternative materials had to carry 
a heavy import duty, or even were completely prohibited, it is 
not surprising that considerable development took place. In 
this country, where all siarch and the materials for its extrac 
tion are imported, it has been possible to select and develop 
the best product for each individual application. 

There is a very large industry in this country handling 
starch. It comprises the manufacture of maize, rice and 
wheat starches from the respective imported raw materials, 
the manufacture of starch derivatives, such as dextrine, ad- 
hesives, glucose and dextrose, and the importing and distri- 
buting of all classes of starch made in various parts of the 
world. The imports of Dutch farina did not amount to much 
over 10 per cent. of the total starch imports, excluding the 
amount of starch made in this country. As practically all these 
sources are still available to us, the loss of the Dutch imports 
is not so serious as might at first appear. Furthermore it is 
expected that the demand for starch will automatically be 
curtailed by the restricted allocations of primary raw mate 
rials to the cotton and paper trades. 

It is true that individual starches possess characteristic pro- 
perties which may vary within considerable limits. | These 
differences are further exhibited in their derived products, 
especially dextrine. Wherever it has been found imperative 


industries, and, was 


M. FAULDS 


to use potato starch, steps have already been taken to ensure 
that, when the present considerable stocks are finished, ade 
quate supplies of absolutely satisfactory alternatives will be 
available. To this end the dextrine manufacturers have 
developed types of products possessing identical, if not 
superior properties for vital applications. It can be pointed 
out that glucose manufacture, which is an old-established 
industry in this country, has hitherto been mostly carried out 
from maize on a very competitive basis with continental sup- 
plies derived from farina. 

It will thus be seen that the industries engaged on the pro 
duction of starch and its derivatives are able to take advan 
tage of the world’s crops, and are not normally affected by 
poor harvests in any particular country. The existence of a 
surplus of potatoes in this country has been well known to the 
various sections of the starch and feeding-stuffs industries. 
lts disposal has already formed the subject of many researches 
and discussions. The reader’s attention is directed to an 
article appearing in a recent issue of The ¢armer’s Weekly, 
from which it is clear that apart from the production of dried 
potato meal for cattle food, the manufacture of starch and 
its derivatives constitutes the logical economic development. 
The former is already practised in this country with consider- 
able success. It is dependent, as starch manufacture would 
be, on the price of the potatoes available. On the price basis 
the manufacture of alcohol has already been ruled out as 
impracticable. In Germany, where it is largely carried out, 
two special conditions exist: (a) It has been imperative to 
aim at a policy of self-sufficiency for war purposes; and (b) 
the necessary surplus of potatoes has been assiduously de- 
veloped and_ breeds been cultivated 
specially high content of suitable starch. 


have which have a 

From the foregoing it is hoped that the reader will appre- 
ciate the considerations that have confronted the industrial 
specialists who have given this matter their earnest considera- 
tion in the past. Could some scheme be formulated, on the 
lines of the sugar beet industry, in conjunction with a long- 
term agricultural policy, we have men of comprehensive 
knowledge and experience in this country to put it into imme 
diate operation. Past failures in this direction, and the heavy 
initial expenditure, make mature consideration essential. If 
a war-time measure should be adopted, the writer considers 
that it should be continued in post-war days to add anothen 


(Continued at foot of page 345.) 
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FLOTATION CONCENTRATION 
OF OXIDISED MINERALS AND SALTS 


The Use of Collectors and Frothers 
by D.D. HOWAT, B.Sc., A.1.C., A.Inst.M.M., Ph.D. 


: ee effect: preferential concentration of metallic minerals 

in an ore and ensure rejection of worthless non-metallics 
use hgs been made of the differing specific gravities of the 
two classes of substances. This forms the basis of gravity 
concentration and was the only method available for many 
years. The washing of gold ores in pans, as practised from 
remote ages by primitive man, is a good example of the 
method, while the introduction at a later date of buddles. 


vanners, jigs, and tables merely extended the use of the same 
principle. The method had an obvious limitation—the nar 
rower the gap between the specific gravities of the different 
minerals, the more difficult and less efficient did the sepera 
tion become. At Broken Hill, N.S.W., during the first 
decade of the present century the complex lead-zinc-silvei 
compounds, associated with a gangue containing heavy sili- 
cate minerals, afforded a most dificult problem. ‘The neces- 
-11y for treating lower-grade ores and the increased fineness 
of grinding necessary to liberate the valuable minerals wer 
other factors that made it more and more essential to provide 
an alternative method of concentration. From the pioneer 
work ky Elnore and later developments by Sulman and others 
there grew up fairly rapidly the completely new method ot 


flotation concentration. The principle of the method in 
volved the formation of a film of insoluble oil on the surface 
of the sulphide particles. Violent agitation of the ore pulp, 


after the addition of the necessary frothing reagents, produce 
« froth in which the oiled sulphide particles were collected. 
I.xtensive investigations on the properties of surfaces by 
Harkins, Adam, Langmuir and Rideal produced results which 
were capable of a direct application to the process of flotation. 
The reasons underlying the formation of a froth and the 
methods of producing relatively stable air-bubbles in a liquid 
pulp were widely known, but the most important advances 
were made by the gradual accumulation of knowledge of the 
composition and structure of organic compounds, the recog 
nition of the differential properties induced in substances by 
the presence of a ‘“‘ polar group,’’ and the understanding o| 
the factors which governed the adsorption of solukle reagent: 
on the surfaces of solids. 


Reagents with Sulphur Groups 
In a comparatively short time the insoluble oils former], 
used to film the sulphide particles were replaced by soluble 
organic compounds containing various sulphur groups. The 
two most commonly used reagents of this type are the xanth 
ates and the dithiophosphates which can be represented by 
the following structural formule :— 


“es RO S 


NSA RO- SX 


Xanthates. Dithiophosphates. 


in which R is an organic radical and X is hydrogen or a 
metal. The “ polar group ’”’ -S.SX in these compounds forms 
the means by which they are anchored to the surfaces of the 
sulphide particles. For some years all efforts of metal 
lurgists carrying on research in flotation were directed to 
wards developing more effective and more selective reagents 
lor the treatment of sulphide minerals, and this art has now 
been brought to a high pitch of efficiency. Many complex 
ores, containing three different sulphide minerals, can_ be 
treated so as to produce a marketable concentrate of each. 
The application of this knowledge of the flotation of sul- 
phide minerals to the treatment of non-metallic minerals has 


not been very extensive, largely because the cost of treat 
ment was regarded as an almost insuperable barrier. ‘The 
cost of these minerals, varying from a few shillings up to 
about £3 per ton, did not leave any great margin for con 
centration treatment. So only high-grade natural deposits 
-uitable for direct mining and sale were worked. Anothe: 
factor was that the mining and marketing of such minerals 
was a field for small untrained operators with very little 
capital available for expensive plant or equipment. So that 
mn working minerals like phosphates, cement rock, fluorite 


— + 


and tale losses and wastage were of frequent occurrence. 
Il: vidence that the application of flotation to the non-metallic 
minerals might yield quite good results was furnished by: the 
behaviour of sulphur, graphite and talc, all of which might 
be classified as ‘‘ natural floaters.’ Cassiterite, fluorite, 
barite and mica are also capable of being floated relatively 
easily, Disregarding the treatment of coal-fines by froth 
flotation, a process dating back for over 20 years, it can be 
said that the first important step in the development of flota- 
tion concentration of oxidised minerals was its application to 
phosphate ores. ‘This has been followed, within the past three 
years or so, by the treatment of cement rock, limestone, man- 
vanese and iron ores, fluorite and, very recently, by processes 
aimed at separating the chlorides of sodium and potassium in 
deposits where these minerals occur together, 


Contact Angles 

l-ach mineral, when placed at the interface of air and water, 
exhibits tts own natural ‘* contact angle,’’ a small value of 
ihe contact angle involving easy spreading of the water over 
the surface of the mineral, and a large value a greater attrac 
tion between the mineral and air. Even if the dispersion of 
«a cloud of relatively stable air-bubbles is effected in a pulp 
there are relatively few minerals which will float to the sur- 
face and concentrate in the froth without the addition to the 
pulp of some substance which is preferentially adsorbed at 
the surface of the desired mineral, producing on the particles 
a film with a much higher value of the contact angle. It has 
been fairly conclusively proved that adsorption is due to the 
presence of a ‘‘ polar group ’”’ in the reagent and the forma- 
tion of an insoluble compound on the mineral surface. Flota 
tion of some of the more basic oxidised minerals could be 
relatively easily effected by oleic acid or its sodium salts. 
The carboxyl group of the acid serves to anchor the collecto1 
to the surface of the mineral forming an insoluble soap-film, 
while the long carkon chain, oriented at right angles to the 
surface, forms the film of high-contact angle. Oleates, 
stearates and palmitates, all of which have been extensively) 
used, are classed as ‘‘ anionic reagents.’’ 

The flotation of phosphates in an ore containing silica sand 
and clay as gangue has been described (J. A. Barr, Ind. 
Eng. Chem., 1934, 26, p. 811). Large plants with a total 
capacity of well over 10,000 tons of ore per day are in opera- 
tion at Mulberry, Florida, and in Tennessee. Working in a 
pulp of PH value 8.5-9.2, the phosphate is floated, using 
oleic acid as a collector, direct operating cost of the con 
centration beitig only 13 to 16 cents per ton of feed. The 
oleic acid reacts with the tri-calcitum phosphate forming an 
insoluble soap film around the particles. Two rather interest 
ing points have been indicated by this work. First, the 
chemical aspect of adsorption has been shown by the tact that 
oleic acid is a more effective collector than a prepared soap 
solution, so that evidently a more complete filming action 
obtains when the insoluble soap film is formed on the surface 










































































































































































































































































































































344 
the direct interaction o} oleic 
Second, the film 


rendered more wate) repellent if some of 


it the particles ey" acid and 


calcium phosphate. could be made 


and 


soap 
more cheaply 
the ole acid was replaced hy a hydrocarbon, such as fuel 
oil, the most probable explanation of this being that the fuel 
oll formed an additional film on top of the soap film, a longet 
resulting from the combination of the two 


( arbon ( hain 


existing chains. 

Another interesting modification of the principle of coating 
phosphate particles with a water-repellent film is found in 
the work of Chapman and Littleford (U.S. Pat. No. 1,968,008). 
\ mixture of is added to the alkaline 
pulp, which is agitated as for flotation. ‘The phosphate parti 
1 with a soap-film, are agglomerated by the 


oleic acid and fuel oil 


cles. now coatec 
fuel oil, the agglomerated particles being separated from the 
vangue and concentrated by the action of a transverse water- 
current on a vibrating table of the ordinary Wilfley type. 
from an ore with 21 per cent., a concentrate of 70 per cent. 
phosphate can be produced, the total recovery being 97 pet 


cent. 
Cement Rock Treatment 


In recent years flotation of calcite from cement rock has 
come into wide use, and commercial plants employing flota- 
tion for the treatment of cement rock are operating success- 
fully in several parts of the world. The function of flotation 
cement 

not have 


suitable for 


natural 


render manufacture a 
the the 
proportions of calcite, silica, alumina, iron and magnesia. 
The method of treatment will vary according to the com- 
the One has 
Breerwood (U.S. Preferen- 
ial fine-grinding of the ore effects a considerable degree of 


treatment is to 


rock which in state does desired 


osition of rock. interesting system been 


patented by Pat, No. 2,028,313). 
concentration, a high percentage of calcite being found in 
the minus-325 mesh material, while the greater part of the 
and alumina 


is found associated with some calcite in 


the plus-325 mesh portion. 


silica 
Only this latter material need 
flotation, the necessary concentration of the 
calcite being effected in an alkaline pulp by the use of oleic 
acid as a collector and cresylic acid as a frother. Blending 
of the minus-325 pulp with the flotation concentrate is adjusted 


be treated by 


to give a mixture with 75.8 per cent. calcite, the standard for 
mixture. 

An example of the application of flotation to the treatment 
of oxidised metallic minerals is found in the work of Leaver 
and Royer on the treatment of slimes for the flotation of 
U.S. Bur. of Mines. Tech. Publ. No. 
Following upon this work a 75-ton-per-day flotation plant 


Portland cement 


scheelite 585, 1938). 
was put into commission at Mill City, Nevada, for the recovery 
slime material. Oleic acid as collector, 
along with a mixture of two patented frothing reagents, was 
used in the flotation cells. 


of scheelite from 
The best results were obtained by 
careful control of the fH value of the pulp, 9.0-9.5 being the 
only suitable range. Good recoveries of scheelite have been 
obtained from pulps with less than o.4 per cent., the concen- 
trates, averaging 6 to 20 per cent., being further concen- 
trated, on Deister slime tables, to 50-65 per cent. 

Fluorite ores have also been treated by the same process. 
This mineral is very easily floated and is quickly separated 
from silica, but the separation from calcite is a much more 
dificult problem. It was found by Clemmer and O’Meara 
(U.S. Bur. of Mines. Rept. Inv. No. 3239) that the calcite 
could be depressed by the use of sodium silicate, sodium 
bichromate, or copper or manganese sulphates, while using 
oleic acid to collect the fluorite. Two grades of fluorite are 
marketed, 85 per cent. mineral, used as “ spar’’ in open- 
hearth steel furnaces, and 95 per cent. mineral, used for 
acid manufacture. Several flotation plants capable of yield- 
ing such products have been put into commission in_ the 
Kentucky-I]linois-Indiana district of the U.S.A. and in Kalan- 
guev in Russia. 

Large tonnages of talc 
cosmetics, lacquers, 


are absorbed in the production of 
varnishes, textiles, etc., while one of 
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the most 


recent uses, which promises to absorb large quan 
tities, is in ceramic tor bodies that will mature at lowe 
temperatures and resist *‘ delayed crazing ”’ of glazes. With 


increasing demands for the mineral, froth flotation has been 
extensively applied to the ores, the flotation section usually 
acting as a scavenger unit, treating the rejects of the dry- 


Tale 


talc-magnesite 


mill section. ‘The Eastern Magnesia 
U.S.A., 


small quantities of copper-nickel sulphides. 


Co., at Johnson, 


Vermont, mines a ore containing 
A percentage of 
the tale 1s extracted from the finely-ground 
the flotation the balance 


residual The mineral floats so easily that a 


ore by air-separa 


tors, while scavenge unit recovers 


from the ore. 
simple frother like pine-oil is the only reagent required. 
Magnesite, of good refractory grade, and nickel-copper sul 
phides are recovered from the flotation tailing. In other 
places some work on talc flotation has necessitated the use 
of the complex substituted amine type of reagents, 

A novel adaptation of froth-flotation has been found in the 
separation of sodium chloride and potassium chloride from 
each other when suspended in a saturated brine made up from 
the crude mixed salts as they occur in nature. Such a separa- 
tion of crystallised salts saves a great deal of refining and 
fractional crystallisation. Scores of separations of crystal 
he facilitated in this The 
may at least assist in preparing a crude product carrying only 


line materials may way. process 
small amounts of the undesired substances and capable at a 
-ingle recrystallisation of giving the desired material in a 
high state of purity. The for 
this purpose is the Weineig separation which is essentially a 
-oap flotation involving oleic acid and oleates and aims at 
floating the sodium chloride away from the potassium chlor- 


The process is used at Carlsbad, New Mexico, by The 


process in most common use 


ide. 


Potash Company of America. Similar processes have been 
described by Russian workers. Kuzin (Flotation of Soly- 
kamsk Sylvinite Ores, Kalii, U.S.S.R., 1937, No. 1, p. 17) 


describes how sodium chloride can be floated away from the 
potassium chloride in the treatment of the Solykamsk ores 
by the use of enathic acid, linoleic acid or ricinoleic acid inh 


the proportions of 0.25 


kg. to 1.5 kg. per ton of ore togethet 
with similar quantities of lead nitrate and sodium silicate, 
the separation being effected in a pulp with #H value less 
than 7. The same worker has also published laboratory re- 
sults on the separation of borax or boric acid from sodium 
chloride. 

These are only some of the numerous instances in which 
froth-flotation of oxidised minera!s and salts is practised on 
a commercial scale. The field is large and further extensive 
developments are certain. 


Substituted Amine Reagents 


Recently a far-reaching advance has been made in this 
subject by the development of long-chain “ cationic ’”’ re- 
agents, many of which are of the substituted amine type. 
These have been described mainly in the patent literature and 
little information is 
tion. 


available as to their practical applica- 
Their use, however, would appear to open up very 
important lines of development. ‘The first types of reagents 
investigated and patented were quaternary ammonium salts. 
The applicability of these salts is said to be due to their pro- 
perty of forming in aqueous solutions positively charged 
surface-active ions, in contradistinction to practically all 
hitherto known surface-active agents which form negatively 
charged ions. ‘There are two British patents covering re- 
agents of this type, the first, No. 410,956, granted to H. Th. 
Bohme A/G. for quaternary ammonium sulphate reagents, 
1eference being made to the flotation of quartz by means of 
cetyl pyridinium sulphate. British Pat. No. 463,261, granted 
to E. I. Du Pont de Nemours and Co., covers the manufac- 
ture and use of quaternary ammonium or phosphonium or 
ternary sulphonium salts (other than quaternary ammonium 
sulphates). Mention is made of the use of trimethyl cety] 
ammonium bromide and cetyl pyridinium bromide, the latter 


being used to float feldspar. There is very slight difference 
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between the two types of compounds as shown by the follow: 
ing structural formule :- 


N N 
A a 
i Pa 
Ci gH; HSO, CigHs; br 
Cetyl pyridinium sulphate. Cetyl pyridinium bromide. 


Trimethyl cetyl pyridinium bromide has been investigated 
by Wark (J. Phys. Chem., May, 1936) who has shown that 
the compound is adsorbed from aqueous solutions by a wide 
variety of minerals and, since it possesses the polar/non-polar 
structure characteristic of collectors, it is almost a universal 
flotation reagent of the collector class. Wark points out that 
these substituted ammonium salts and amines containing a 
large non-polar group may prove of great value in the flota- 
tion of silicates and oxides. They have one great advantage 
over the oleates, stearates, etc., in that they do not form 
insoluble salts with such cations as calcium, copper, iron, 
etc., so that low concentrations will suffice and there is 
no waste due to precipitation. On the other hand, the re- 
agent causes the flotation of so many minerals that its suc- 
cessful use will depend on the choice of suitable conditions 
and depressant reagents which are differential in action. For 
example, in an alkaline solution galena is depressed while 
sphalerite floats. In an acid solution quartz can be floated 
away from cCassiterite. Strangely enough calcite does not 
seem to be floated by this reagent. 

Among some of the claims made for these ‘‘ cationic ”’ re- 
agents are the flotation of quartz and feldspar and the separa- 
tion of sodium and potassium chlorides. Quite an extensive 
modification of some of the flotation procedures mentioned 
may be made if the claim to float quartz easily can be sub- 
stantiated. For example at one of the large cement-rock 
plants at Valley Forge, near Philadelphia, reagents are used 
which must float 70 per cent. of the ore away from the remain. 
ing 30 per cent., which is highly siliceous. If one of thes 
recently developed cationic reagents were to be substituted and 
the siliceous minerals filmed and floated, the capacity of the 
fotation cells would be increased by about one-half and a 
cleaner separation might be expected. 

One patent (U.S. Pat, No. 2,074,699) claims that very high 
recoveries of sillimanite from Travancore sands can _ be 
effected by the use of a compound like  heptadecylamine 
hydrochloride, 


Salt Separation 


It appears that one of the most important fields for the use 
of these new reagents lies in the difficult and tricky salt 
separations. ‘The U.S. Bureau of Mines evolved a separation 
of sodium chloride and potassium chloride by means of 
sodium octadecyl sulphate which acts both as collector and 
frother, lifting the potassium chloride in a pinkish froth. 

|. E. Kirby, of FE. I. Du Pont de Nemours and Co. (U.S. 
Pat. No, 2,088,325), gives results obtained in the flotation of 
potassium chloride from sodium chloride in sylvinite ores 
from Carlsbad, New Mexico. Working on ore samples con- 
taining 40 per cent. potassium chloride and 57 per cent. 
sodium chloride, he obtained a 79 per cent. concentrate, in 
which 99.3 per cent. of the total potassium chloride was 
recovered, by the use of 0.39 lb. per ton of #-octvlamine 
hydrochloride as a collector, 

De Vaney and Cooke (U.S. Bur, of Mines Rept. Inv. No. 
3300, 19360) have worked out a method for the separation of 
langbeinite (a double sulphate of potassium and magnesium) 
from sodium chloride for application to such ores from the 
potash field of New Mexico and Texas. The langbeinite was 
concentrated to 95.5 per cent. in the froth by the use of sodium 
octadecyl sulphate. 

It will be evident from the results quoted that there is at 
least every possibility that a completely new tool has been 
placed in the hand of the chemical engineer. By the develop- 


345 


ment of suitable organic reagents and proper control of flota- 
tion conditions it may be easily possible in the future to dis- 
pense with some of the interminable and involved fractional 
crystallisations which have hitherto been the only available 
methods of separating valuable chemical salts from their 
ores and associated minerals. 








Sodium Phosphates as Inhibitors 
Precipitation of CaCo, Suppressed 


HE extent and nature of the action of sodium meta-, 

pyro-, and ortho-phosphates in inhibiting the precipita- 
tion of calcium carbonate from ammoniacal solution has been 
studied by Reitemeier and Buehrer (J. Phys. Chem., 1940, 
#4» 55 535-574). 

The investigation covered the effect of sodium hexameta- 
phosphate (glassy), crystalline metaphosphate, pyropho: 
phate, and orthophosphate (tribasic) in inhibiting the pre 
cipitation of CaCO, from solutions containing 200 p.p.m. cf 
CaHCO, and 550 p.p.-m. of NH,OH. Not only the amount 
of precipitate formed, but also its microscopic appearance and 
its X-ray spectrograph were investigated. It was established 
that glassy hexametaphosphate and pyrophosphate are about 
equally effective in suppressing the precipitation of CaCQ,, 
which is complete at about 1 p.p.m. of the reagents. Crystalline 
metaphosphate has very little effect by itself, but in the pres. 
ence of KOH it is as efficient as the other two salts; the 
ethciency of the orthophosphate is always low, being circum- 
scribed by the precipitation of calcium phosphate. No other 
inorganic salt has a similar inhibitive property, which there- 
fore appears to be highly specific for the molecularly 
dehydrated phosphates alone. 

The threshold concentration of the hexametaphosphate 
required to prevent the precipitation of calcium completely 
under the above conditions increases with increase in the 
NH,OH concentration and (much more rapidly) with in- 
crease in the calcium concentration. The efficiency of the 
inhibition is increased by ammonium and neutral sodium 
salts. 

Ultramicroscopic studies of the solutions show that no 
colloid phase is formed. The crystals of carbonate formed 
(when inhibition is incomplete) are of calcite, and are much 
larger than would be formed in the absence of a phosphate; 
they are also extremely distorted, and contain an amount of 
phosphate such that the Ca/P ratio in them is c. 300, when 
the concentration of reagent is greater than 0.6 p.p.m._ It 
is concluded that the inhibitory action is due to this 
adsorption on crystal faces. 





(Continued from page 342.) 

industry to our country. Each starch, in the writer’s opinion, 
has an intrinsic value related to its cost of production, dis 
counting entirely the aspect of foreign trade. Thus farina 
would normally cost from £16 to (£17 a ton to produce, a 
figure far in excess of the prices at which past sales have 
been made. There is no reason why production in this coun- 
try should not compete with continental supplies provided 
that the necessary agricultural policy can be adopted. 

For the present any farina produced in this country would 
probably be held for admixture with wheat flour for baking 
purposes. This is a practice followed in Holland, and with 
other starches in their respective countries of production. 
These additions can be regarded as bread improvers, rather 
than as diluents, provided the farina be suitably modified. 
The disposal of any further quantity would be effected 
through the various efficient controls which have been in 
operation since the beginning of the war. Should such a 
scheme come to fruition, the chemical trade can be assured 
that a further extension of the helpful co-operation, already 
existing in the various branches of starch technology, will be 
extended to useful purpose. It is well to bear in mind that 
their assistance in the past has enabled this country to build 
starch, dextrine, and glucose plants which are, in every res- 
pect, the equal of their continental counterparts. 
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DR. NEIL CAMPBELL, in Chemistry at Edinburgh 
University, was married in Edinburgh on June 19 to Miss 
Marjory Stewart, also of Edinburgh. 


Lecture 


MR. JAMES ROSS, assistant works manager at the Dalzell 
Steel Works of Colville’s, Ltd., has been appointed manage 
of the works in succession to Mr. D. G. Fraser. 

On the result of the examination for associatezmembership of 
the Institution of Chemical Engineers the William Macnab 
Medal for 1940 has been awarded to MR, J. V. S. GLAss. 

MR. ALLAN |. HOLDEN, B.Sc., F.1.C., has been appointed 
secretary of the British Colour Makers’ Association to replace 
Mr. J. Davidson Pratt, who, as already notified, has under 
taken special duty as a Deputy the 
Ministry of Supply. 


Director General at 


4 


LORD MELCHETT has left on an important mission to America. 
in which he hopes to stimulate the supply from the United 
States of those chemicals which are essential to 


industry. 


sritain’s war 


MR. DOUGLAS JEPSON, technical service and research metal- 
lurgist at I.C.1. (General Chemicals), Ltd.. central laboratory, 
been appointed Metallurgy at Bradford 
Technical College from next September, in succession to Mr. 


H. A. MacColl, who has resigned. 


has lecturer in 


OBITUARY 


VIR. ROBERT BROWNLIE SOMERVILLE, of the firm of William 
Somerville and Son, oil refiners, Blantyre, Lanarkshire, died 
recently in Glasgow, aged 57. 








Export Group Formed 


Pest Control Chemicals 


the Pest Control] 

Chemicals /xport Group was formally inaugurated. The 
Group has now received the recognition of the Export Coun- 
cil of the Board of Trade and 36 firms have already signified 
their intention of joining. . 


| a recent meeting of interested firms, 


(he chairman ot the Group and of the 
Mr. H. M. Spackman (Jeyes Sanitary 
Ltd.) and Mr. T. 


] 
the 


executive 
Com 
Ainshe Robertson (Plant Pro 
Other members of the 
Hall (Agricultural Inse« 
iicides and Fungicides Sub-group), Mr, V. G. Hine (Animal 
Medicines and Allied Products Sub-group), Mr. D. S_ A. 
\icDougall Disinfectant Sub-group), Mr. L. K, Osmond 
\nimal Medicine and Allied Products Sub-group), Mr. H. A. 
Smith and Mr. W. FE. O, Walker-Leigh (Sheep and Cattle Dip 
Sub-group). 


neral 
committee is 
pounds Co : 

vice-chairman. 


Mr. Fk. H. 


lection, [.td.) is 


executive committee are 


A nominated representative of the Association 
of British Chemical Manufacturers will be an ex-offictzo mem 


ber of the general executive committee. 








CONSULAR REPORTS quoted by World Trades Notes’’ reports 
a notice of the Reich Chemical Board effective from May 1. 1940, 
which restricts the purchase and sale of phosphoric fertilisers 
by the fertiliser trade in Germany for the year ended April 30, 
It41, to 25 per cent, ol their respective purchases and sales 
durine the vear ended April 30, 1939. The percentage is based 
on the P.O. content of the fertiliser and sales are limited only 
to such customers as were applied mn the year ended April HO, 
1939. The official ratios of anhydrous phosphori* acid in Ger- 
bhicidl phosphoric fertilisers as published, ure as follows : Basie 
slaw, 16 joer eent.3 7° Rhenanisphosphate,”’ 25 per eent.: °° Nitro- 
phoska,’ 12 per Kamp 7 
sill othe phosphoric fertilisers, the 
he caleulated. 


een. * fertiliser. 12 per cent. 


actual PLO] contents will 


1 vr 
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New Control Orders 
Boron Preservatives in Margarine 
Ht Minister of Food has made the Margarine (Addition 
of Borax) Order, 1940, dated June 14 (S.R. and O., 1940, 
No. 982; H.M.S.O., 1d.). The Order permits margarine 
nianufacturers to utilise borax (which in the Order is defined 
as including boric acid and borates) as a preservative, pro- 
vided that a licence for the purpose has been secured by the 
manufacturer from the Ministry of Food. The provisions of 
the Order will not apply to margarine for export or for use 
as ships’ stores. 
Export of Cobalt 
soard of Trade has made the Export of Goods (Con- 
trol) (No. 18) Order, 1940, under which, from June 25, the 
export of cobalt compounds is prohibited to all destinations 
instead of to certain destinations only as heretofore. 


The 


Synthetic Resin and Anemometers 


Under the lk xport of Goods (Control) (No. 20) Order, 1940, 
which comes into force on July 4, licences will in future be 
required for the export to any destination of diethyl dipheny! 
urea and dimethyl dipheny! urea (centralites and carbamites), 
and of cellulose acetate and transparent synthetic resin in the 
form of blocks, rods, sheets or strips, machined, pressed, 
turned, polished or otherwise prepared, of 2 mm. or more in 
thickness or diameter. Licences will not be required for the 
export of all flowmeters not containing mercury, but will be 
required for the air speed indicators and anemometers, Dines 
pressure tube type. 








Impermeability of Papers 
Continuous Surface Film Essential 

CLASSIFICATION of paper materials according to 

their permeability by water vapour has been made fy 
Babbitt (Can. Jour. Res., 1940, 78, 5, go-98). The use of some 
form of impermeable covering on the interior face of exterior 
walls is now compulsory in Canada, such a covering being 
especially important in preventing condensation in buildings 
which have conditioned air systems. 

A large number of papers were examined for permeability 
by water vapour, and it was found that sheathing papers, 
whethe: dry or saturated with asphalt or tar, are no barrier 
to the diffusion of water vapour, nor are asphalt-saturated 
tag or asbestos felts. Three types of paper which do provide 
vood resistance to the passage of water vapour are: 

(1) Kraft papers, asphalt-saturated and coated, or merely 
coated (not saturated) or ‘‘ infused ”’ with a coating of asphalt 
on one side only, most of the asphalt remaining in the 
surface, little penetration occurring. 

2) Light waxed papers, i.e., those in which the waxing !s 
mainly on the surface. The heavy waxed papers, in which 
considerable penetration has occurred, are not so efficient. 

(3) Heavy roofing papers (as is indeed to be expected). 

The most important feature for impermeability of a paper 
is evidently that the impregnant should be present as a con- 
tinuous film in the surface. Mere filling up of the pores ‘n 
the paper is not sufficient and is therefore a waste of the 
impregnating material. The most satisfactory material in- 
vestigated from the point of view of weight and cost is the 
light waxed paper. It was concluded that for complete p'c- 
tection, the paper must reduce the permeation of waiter 
vapour to 0.5 gm/24 hrs./sq. meter/ mm. mercury. 








A NEW soURCE OF METHANE in Italy has been located at 
Capanne Bruciate, in the province of Pisa. A first drill dis- 
covered methane at a depth of 32 metres, and this is now giving 
300 cubic metres a day at a pressure of three atmospheres. 
Further drills in the neighbourhood have also proved successful, 
It is claimed that analysis of the Gus earried out at the Universit, 
of Pisa shows it to be the purest so far discovered in Italy. It 
has been decided to erect 


a large compressor station in the 
district. 
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Anhydrous Aluminium Bromide 


Simple Preparation of a Valuable Catalyst 


SIMPLE and convenient method for preparing anhy- 
drous aluminium bromide is described in /nxdustrial and 
Engineering Chemistry (1940; 32, 6, 856-7) by P. K. Winter 
and P. L. Cramer, of General Motors Corporation, Detroit, 
Michigan. Extracts from their report are printed herewith. 
Among the advantages possessed by aluminium bromide 
over aluminium chloride as a catalyst in certain organic reac- 
tions are its greater solubility in hydrocarbons, resulting in a 
homogeneous reaction mass, and its higher catalytic activity. 
In addition, the bromide may be readily purified by simple 
distillation whereas the chloride sublimes. The increasing 
use of anhydrous aluminium bromide has created a need fo 
a simple and convenient method of preparing it. ‘The- object 
vf the present proposed method is to provide a reasonably 
pure product in any desired quantity, in one operation, with 
a relatively high rate of production, and with a minimum of 
operating difficulties. 

The apparatus is shown in the diagram. ‘The bromine is 
imtroduced near the bottom of the reaction flask where it 
comes into contact with the aluminium chips or pellets. The 
Hask may be warmed gently at first to start the reaction, but 
in a short time the reaction supplies enough heat to vaporise 
the incoming bromine and to distil the aluminium bromide 
out through the side arm on the neck of the flask, where it 
condenses and flows into the auxiliary purifier. The molten 
aluminium bromide refluxes down through the mass of alumi 
nium chips in the flask, and serves to prevent local over 
heating and consequent fusion of the metal. The bottom cf 
the flask is protected against occasional molten globules cf 
aluminium by a layer of glass wool. ‘The bromine tube must 
not be joined to the flask by a permanent glass seal, because 
it must be removed and cleaned occasionally when the lowe: 
end becomes clogged with solid impurities coming from the 
technical grades of bromine and aluminium. ‘The loose joint 
shown may be sealed satisfactorily by an easily broken cement 
of pumice, water-glass, and water. The level of this joint 
should be above that of the exit tube to avoid having the 
bromide reflux over it. The mouth of the flask is closed by a 
loosely fitting glass stopper. 

As the reaction proceeds, aluminium is consumed largely 
from the centre of the flask, and the bromine ultimatel) 
channels up through it and is carried over with the aluminium 
bromide. When this occurs, the bromine supply is shut off, 
the stopper is removed, a hole is punched through to the 
interior of the mass of aluminium chips by means of a heavy 
elass rod, and the flask is refilled with aluminium chips. 


Collection and Storage 

ihe initial product as it distils trom the reaction flask is 
usually nearly water-white, and may be collected in a reaction 
vessel for immediate in a flask for storage. Some 
times, however, it is contaminated by a little free bromine 
and by impurities carried over mechanically. For this reason 
it is best to run it directly from the reaction flask to the bottoin 
of a small distilling vessel filled with aluminium chips. 
Auxiliary heating is required to distil the aluminium bromide 
out of the purifier. A clean water-white product is thus ob- 
tained in a continuous process. For convenience in storing 
and subsequent use, the best receiving vessel is a distillation 
flask, whose neck and side arm are constricted for convenience 
in sealing after it is filled. 

Before the reaction is started, the whole system should be 
flushed out with a dry gas (air or nitrogen) in order to avoid 
hydrolysis of the bromide. The side arm of the receiver 
should be provided with a guard to prevent the entrance of 
moisture. When the flask is about three-quarters full, the 
reaction is stopped, and both the neck and the side arm are 
sealed. The aluminium bromide thus collected can be tored 


use OF 


indefinitely without deterioration. Without further purifica 
tion, aluminium bromide thus produced melted at 97.2° and 
boiled at 254° C. (760 mm. pressure), 

The size of the apparatus is governed by the production 
rate desired. A one-litre reaction flask can easily produce a 











kilogram or more of aluminium bromide per hour. The rate 
of production is controlled by the flow of bromine, and is 
limited by the condensing capacity of the receiver and by the 
maximum safe temperature within the reaction flask, which 
is just under the melting point of the aluminium. The appa- 
ratus described has ample capacity to supply aluminium 
bromide for laboratory uses, and there is no apparent reason 
why the principles involved might not be employed on a much 
larger scale. 








° ‘ 
Arsenic valts for Preserving 
Wood 
A Swedish Method 

Hi. Boliden Mining Company, which operates copper and 

gold mines in Sweden, has accumulated an enormous stock 
of arsenic for which it can find no market, and which, be- 
cause of its poisonous nature, has been stored at consider- 
able expense. In an effort to expand the market for arsenic, 
research has been conducted in the field of wood impregnation 
and it is alleged that an effective and economical salt has 
been developed and tested over a period of years. The 
tollowing Swedish lx port 
Department of Com 


brief description appeared in 
(April 1940), and is quoted by the U.S. 
merce in World Trade Notes. 

The impregnation liquid consists of a solution of 
various salts, including those of arsenic, and after these salts 
have entered the timber a chemical process takes place, with 
the co-operation of certain easily oxidised substances in the 
wood itself. The final result of this process is the production 
of zinc and 


used 


arsenate chromic arsenate, which become fixed 
in the wood, and constitute the effective elements against the 
attacks of decay or insects. Arsenic-impregnated timber 1s 
stated to retain its mechanical qualities. It takes on a weak 
vreen colour with a slight shade, which is strong 
enough to render painting unnecessary if the timber is used 
in buildings. Another advantage is that the timber does not 
catch as easily quickly 
unimpregnated. 


brown 


fire and burns less than when 

Costs of the new method compare favourably with othe 
methods used and it can be applied in small establishments. 
In the Scandinavian countries, arsenic-impregnated timbe1 
is being increasingly used for various outdoor purposes, in- 
cluding quay and other under-water constructions. About a 
dozen impregnation works in various parts of Sweden and 


others in Norway and Finland are employing the method. 
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General News 


Tue INstirutTion OF CHEMICAL ENGINEERS announces that 
tha following candidutes were successtul in the Assoviate-Mem- 
bership Examination for 1940 :—Kk. lk. Bray, J. Dijkstra, J. V.5. 
(ilass. il. lleron. 1). Zz N. Hoffman, R. HH. Keach. W. J. King. 

THe Bakerian Lecrure of the Royal Society was delivered 
on Thursday afternoon last at Burlington House, by Professor 
N. V. Sidewick and Mr. H. M. Powell. Their subject was 

Stereochemical Types and Valency Groups.’ 

LIMITED. in their announcement on 


page IX, point out that owing to the tightening up of control 
on all production and supplies, 


Messrs. WanLwortrn, 
buyers should, in their own in- 
Department symbols and Contract 
entitled to them. This will expedite 
orders placed for work of national importance. 


lerests, speciiy (rovernument 
Numbers on. all 


delivers Ol al] 


orders 


SUCCESSFUL RESULTS HAVE BEEN OBTAINED from a Salvage 
Flying Squad, composed of specially adapted railway vans, which 
is touring 100 LL. M.S. stations in the London 
salvage. Already, by this and other means, 


Scrap metal. 


area to collect 
nearly 400 tons ot 
paper, old rope, straw, timber. ec, 
in small quantities, 


Waste found 


has been collected. 
ACCORDING TO THE Board of Trade returns for the 
ended May 31, 1940, imports of chemicals, drugs, dyes and 
colours into the United Kingdom were valued at 41,906,674, 
un increase of 13,080 compared with figures for the corre- 
oxy ts were valued at £3,077 .21%, 
FOO 9555. 


most ly 


month 


| 
(-) 
sponding period last vear. 
an inerease of £6092.779. te-exports were valued at 

Krom Junty 1 ALL BRANCHES OF Monsanto Chemicals, Ltd., 
will be controlled direct from the factory at Ruabon. and from 
this date all conlnunications should he addressed TO Monsanto 
Chemicals, Ltd., Ruabon, Wrexham, Denbighshire (Tel. Ruabon 
3191). <A staff in constant Ruabon 


will] be retained aut the 


small communication with 


bacvor London office. 

PART OF THE UPPER FLOOR of a grain’ store in Glasgow, be- 
Ohnvihne to Scottish Avricultural] Industries, Litd.. collapsed lust 
Monday. The premises were packed with feeding stuffs, and 
bros O} oll-cake and meal, mixed with stones and lime, fell Lo 

e ground. A storeman, James O'Reilly, had a narrow escape. 
His fall was broken by bags of oil-cake, and he only had slight 
biyuries.,. The collapse was confined to the top hoor, the rool 
and other floors holding. 


Dr. J. F. Tocner, at a meeting of the vovernine body ol 
the North of Seotland College of Agriculture at Aberdeen last 
eek, asked and received approval of trials to find out the possi- 
bilities of potato shaws (haulms) for paper making. Dr. Tocher 
said that 50 per cent. of the paper made in Germany was made 
potato Further details of the potato products 
will be found in the recent issue of THe CHEMICAL AGE 
LORO-1002). 


PVoOM, shaws. 
industry 


(1940, 42, 


AN ENTIRELY NEW and authoritative work of reference, pre- 
senting a detailed eross-section of the present-day language ot 
science and technology, is announced by W. and R. Chambers. 
Lid.. ol Kdinburgh. This is Chambers’s Technical Dictionary, 
which contains 968 pages with 50,000 entries covering every 
branch of scientific and technological terminology. The 
ceneral editor is Mr. C. F. Tweney; the chemical section is 
supervised bs Dr. (. a. W. Hooper and Dr. R. Cr. Israel, the 
metallurgical section by Dr. J. M. Robertson. The price of 
this comprehensive work is Lds. 


Foreign News 


Canspa’s APRIL IMporTs OF ALUMINA, including bauxite, 
amounted to 107,279 cwt., valued at $83,932 in comparison with 
55,196 worth $32,742 in April, 1939, the Dominion Bureau of 
Statistics reports. Most of this came from the United States. 


PRODUCTION OF GYPSUM in February in Canada amounted to 
56,689 tons, against 64,252 tons in January and only 5331 tons 
in February, 1939. For the first two months, production totalled 
120.941 tons (23.794 tons in Jan.-Feb., 1939). 

REPORTS FROM CHUNGKING, according to Reuter, forecast a 
huge increase in the production ot mercury, planned by the 
Chinese Government. From a fivure of 300 tons per 
LOLT-18. production in China has dropped 
steadily since, and in 1038 China had to import mercury for 
newly-established chemical works. 


. 


peal 


cht dvuldy B mercury 
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From Week to Week 


Last Marcu the local Press stuted that bauxite deposits had 
been discovered on the eastern part of St. Lucia, b.W. Indies. 
It is not vet known whether the material exists in commercial 
quantities, but samples have been sent to the United States and 


iMngland for analysis. 


ADIPIC ACID is made on the industrial scale by oxidation ol 
cyclohexanol. by-product formation of succinic acid is reduced 
and the yield of adipic acid improved by the process of U.S.P. 
2 191.786. according to which the reaction is carried out in acid 
solution. Adipic acid has been used in the manutacture of plas- 
ticisers and resins and has more recently come into prominence 
as a raw material for nylon. 


UNTIL RECENTLY, when bauxite was discovered in Brazil near 
the city of S. Paulo, all known deposits were distant from manu- 
facturing centres and ports, and facilities were in- 
It present analy ses of the ore are found satisfactory ; 


transport 
adequate. 
it is believed that the hew deposits will suthce to supply local as 
well as export demands, according to a report in Mineral Trade 
Notes, U.S. Bureau of Mines. 


I;XPORTS OF CRUDE COPPER from Yuvoslavia LO Germany in 
the first quarter of 1940 were valued at 84 million dinar, Houalist 
17 million dinar during the same period of 1939; exports ol 
various ores were valued at 35,400,000 dinar, against 16,300,000 
dinar. ixports of crude copper to France during the same 
period were valued at 53 million dinar, against 8,100,000 dinar. 
and of various ores at 39,300,000 dinar against 4,600,000 dinar. 


Kk: xPorTs OF TOLUOL from the United States during the first 
quarter of 1940, reported by the Department of Commerce in 
‘** World Trade Notes,’’ amounted to 12,601,654 Ib. valued at 
$7435.340. The principal countries of shipment were : United 
Kingdom, 560,195 Ib. ($33,321); France, 1,811,712 lb. (894.045); 
italy, 2,373,651 Ib. ($114,937): Norway, 573.881 Ib. ($58,629) - 
Spain, 1,180,457 Ib. ($83,380): Sweden, 3.694.898 Ib. ($248,653) ; 
Canada, 571,145 lb. ($24,052); Japan, 1,512,063 Ib. ($87,391). 


LLESTI F'OSFORIT. of Tallinn, has decided to undertake the 
exploitation of the known phosphoric strata of the Cambrian 
formation in Estonia. These lie along the northern Baltic 
coast in a horizontal stratification, for the most part about 1.5 
metres in thickness, and crop out in glint. The construction 
of a 1200-ton flotation plant has begun, and this will be in opera- 
tion before the end of 1940. The plant has been supplied by the 
Diisseldorf works of the Gutehoffnungshiitte Oberhausen A.G. 


SyLvAN (OR 2-METHYL FURAN) is a furfural derivative which 
is of interest for its solvent properties and its value as an inter- 
mediate. The boiling points of some of its azeotropic mixtures 
have been determined by Przanisnikov and Genin. It 
constant boiling mixtures with methyl alcohol (b.p, 51.5‘ 
with methyl alcohol and water (b.p. 51.2° C 
(bop. 58.2° C.) and with a mixture of acetone 
(b.p. 55.6° C.). Sylwan itself boils at 64° C.—J, 
(U.S.S.R.: 1940. No. 1, p. 141). 


forms 

$m 
.), with water alone 
and 
(ren. 


water 
Che yet. 


THE FULL TEXT OF THE TRADE and currency agreement signed 
between Hungary and Yugoslavia on April 10 has now been 
published in the Yugoslavian official journal. The agreement 
provides for an annual import quota into Yugoslavia of 220,000 
tons of iron ore. 40.000 tons ot pyrites, 60.000 tons ot basic slag, 
800 tons of calcium carbide, 120 tons of methyl alcohol, 120 tons 
of ethyl alcohol, 100 tons of calcium acetate, 1200 tons of dye- 
stufits, 150 tons of trichlorethyl, 250 tons of tetrachlorethane, 
600 tons of ferro-manganese, 2000 tons of zine, 1000 tons of zine 
powder and 20,000 tons of pine logs and waste for cellulose 
production. 


If Is REPORTED from the office of the American Trade Com- 
missioner in Batavia that the proposals relating to the establish- 
ment of a major chemical industry in the Netherlands Indies 
have been discussed and considered for some time by the Govern 
nents of the Netherlands and the Netherlands Indies. The De 
partment of Economic Affairs of the Government of the Nether- 
lands Indies has urged, in connection with the present situation, 
that a decision should be made as soon as possible, as the execu- 
tion 7) the plan, if adopted, will OCCUPY it considerable period, 
All departments oe) the (;overnment of the Netherlands Lndies 
concerned have advised in favour of the establishment of this 
major chemical industry. 





LS 





June 29, 1940—The Chemical Age 


349 


Weekly Prices of British Chemical Products 


A®’t 


MADY demand for industrial chemicals is reported this week 
and 


a slight improvement can be recorded in the volume of 
inquiry both for home and export. The majority of the soda pro- 
ducts are firm in quotation and there is a good call for most items. 
Acetic, formic and oxalic acids are in good request, with the latter 
item continuing in short supply. ‘There is a fair seasonal inquiry 
for tartaric and citric acids, and formaldehyde and salammoniac 
are moving well. Among the potash materials supplies of car- 
bonate, caustic and yellow prussiate are insufficient to meet the 
immediate demand. Values throughout the market are steady and 
unchanged with the exception of borax and boric acid, which have 
been advanced by the makers by £2 10s. and £3 per ton respec- 
tively, the increase dating from June 24. In the market for coal 
tar products business has been on the quiet side with quotations 
generally unchanged at recent levels. Reports from dealers indi- 
cate a good export inquiry. 

Mancuester.—The Manchester chemical market during the past 
week has been a litle more settled after the uncertainty last week 
resulting from the developments in the European war situation. 
The undertone of the market in all directions is steady to firm, 
though actual changes compared with a week ago, have been of rela- 
tively little importance apart from the sharp rise in borax and 
boracic acid. Sellers report that a moderate amount of fresn busi- 
ness has been transacted during the past few days, with good quanti- 


General 


Acetic Acid.—Maximum prices per ton: 80% technical, 1 ton 
£36 10s.; 10 cwt./1 ton, £37 10s.; 4/10 cwt., £38 10s.; 80% 
pure, 1 ton, £38 10s.; 10 cwt./1 ton, £39 10s.; 4/10 cwt., 
£40 10s.; commercial glacial, 1 ton, £46; 10 cwt./1 ton, £47; 
4/10 cwt., £48; delivered buyers’ premises in returnable 
barrels. £4 per ton extra if packed and delivered in glass. 

Acetone.—Maximum prices per ton, 50 tons and over, £52 10s.; 
10/50 tons, £53; 5/10 tons, £53 10s.; 1/5 tons, £54; single 
drums, £55, delivered buyers’ premises in_ returnable 
drums or other containers having a @apacity of not less than 
45 gallons each; delivered in containers of less than 45 gallons 
but not less than 10 gallons £10 10s. per ton in excess of 
maximum prices; delivered in containers less than 10 gallons 
each £10 10s. per ton in excess of maximum prices, plus a 
reasonable allowance. 

Alum.—Loose lump, £9 10s. per ton, d/d, nominal, 

*Aluminium Sulphate.—About £8 per ton f.o.b. Liverpool. 

Ammonia Anhydrous.—99.959%, 1s. to 2s. per lb., according to 
quantity in loaned cylinders, carriage paid; less for important 
contracts. 

Ammonium Carbonate.—£32-£36 per ton d/d in 5 cwt. casks. 

Ammonium Chloride.—Grey galvanising, £18 per ton, in casks, ex 
wharf. See also Salammoniac. 

*Antimony Oxide.—£68 per ton. 

Arsenic.—99/100%, about £25 per ton, ex store. 

Barium Chloride—98/100% , prime white crystals, £11 10s. Od. to 
£13 per ton, bag packing, ex works; imported material would 
be dearer. 

Bleaching Powder.—Spot, 35/3794 £10 per ton in casks, special 
terms for contract. 

Borax, Commercial.—Granulated, £28; crystals, £24; powdered, 
£24 10s.; extra fine powder, £25 10s.; B.P. crystals, £32; 
powdered, £32 10s.; extra fine, £33 10s. per ton for ton lots, 
in free 1 cwt. bags, carriage paid in Great Britain. Borax 
Glass, lump, £68; powder, £69 per ton in tin-lined cases for 
home trade only, packages free, carriage paid in Great Britain 

Boric Acid.—Commercial, granulated, £37 10s.; crystals, £38 10s. ; 
powdered, £39 10s.; extra fine, £41 10s.; large flakes, £50: 
B.P. crystals, £46 10s.; powdered, £47 10s.; extra fine 
powdered, £49 10s. per ton for ton lots in free l-cwt. bags, 
carriage paid in Great Britain. 

Caicium Bisulphite.—<£6 10s. to £7 10s. per ton f.o.r. London. 

*Calcium Chloride.—Giascow: 70/75% solid, £5 12s. 6d. per 
ton ex store. 

Charcoal Lump.—£10 to £12 per ton, ex wharf. Granulated 
£11 to £14 per ton according to grade and locality. 

*Chlorine, Liquid.—£19 15s. per ton, d/d in 16/17 cwt. drums 
(3-drum lots) ; 43d. per lb. d/d station in single 70-lb. cylinders. 

Chrometan.—Crystals, 4d. per lb.; liquor, £19 10s. per ton d/d 
station in drums. Grascow: Crystals 4d. per lb. in original 
barrels. 

Chromic Acid.—ls. per lb., less 24%; d/d U.K. Gtascow: 
Is. O1d. per Ih. for 1 ewt. lots. 

Citric Acid.—1s. 2d. per lb. Mancuester: 1s. 5d. 

*Copper Sulphate.—Nominal, 

Cream of Tartar.—100%, £6 7s. per cwt., less 249%, d/d in 
sellers’ returnable casks; imported material would be dearer. 


ties being taken against old orders by most classes of users. There 
has been a generally active demand for light tar products, values 
of which are all very firm. 

Giascow.—In the Scottish heavy chemical market, there has been 
quite a brisk demand during the past week, and the booking of a 
fair amount of orders has resulted in prices being well maintained 
with an upward tendency. This looks as if it would continue so 
long as the Government speeding-up of output is sustained. 





Price Changes 


Rises: Borax, Commercial: Borie Acid: Sodium Phosphate, 
Tri-sodium; ‘Tartaric Acid; Wood Naphtha. 


* In the case of certain products, here marked with an 
asterisk, the market is nominal, and the last ascertainable 
prices have been scheduled. At present all intermediates are 
included under this head. 











Chemicals 


Formic Acid.—85%, £44 10s. per ton for ton lots, carriage paid, 
carboys returnable; smaller parcels quoted at 46s. 6a. to 
49s. 6d. per cwt., ex store. 

Glycerine.—Chemically pure, double distilled, 1,260 s.g., in tins, 
£3 10s. to £4 10s. per cwt. according to quantity; in drums, 
£3 2s. 6d. to £3 16s. Od. Refined pale straw industrial, 5s. 
per cwt. less than chemically pure. 

Hexamine.—Technical grade for commercial purposes, 1s. 4d. per 
lb.; free-running crystals are quoted at Is. 74d. to Is. 104d. 
per Ib.; carriage paid for bulk lots. 

Hydrochloric Acid.—Spot, 6s. 13d. to 8s. 74d. carboy d/d according 
to purity, strength and locality. 

Iodine.—Resublimed B.P., 9s. 2d. to 13s. per lb., according to 
quantity. 

Lactic Acid.—Dark tech., 50% by vol., £33 per ton; 50% by weight, 
£38 ;; 809% by weight, £67; pale tech., 50% by vol., £39 10s.; 
50% by weight, £46, 809% by weight, £74. Not less than one 
ton lots ex works; barrels returnable, carriage paid. 

Lead Acetate.—White, £48 to £50, ton lots. 

Lead Nitrate.—About £44 per ton d/d in casks. 

Lead, Red.—English, 5/10 cwt. £42; 10 cwt. to 1 ton, £41 15s.; 
1/2 tons, £41 10s.; 2/5 tons, £41: 5/20 tons, £40 10s.: 
20/100 tons, £40; over 100 tons, £39 10s. per ton, less 23} 
per cent. carriage paid; non-setting red lead 10s. per ton 
dearer in each case. Continental material £1 per ton cheaper. 

Lead, White.—Dry English, less than 5 tons, £51 10s.; 5/15 tons, 
£47 10s.; 15/25 tons, £47; 25/50 tons, £46 10s.; 50/200 
tons, £46 per ton less 5 per cent. carnage paid; Continental 
material £1 per ton cheaper; ground in oil, English, 1/5 ewt., 
£60; 5/10 ewt., £59; 10 ewt. to 1 ton, £58 10s.; 1/2 tons. 
P57; 2/5 tons, £56: 5/10 tons, £54: 10/15 tons, £53: 15/25 
tons, £52 10s.; 25/50 tons, £52; 50/100 tons, £51 10s. per 
ton less 5 per cent. carriage paid. Continental material £2 
per ton cheaper. 

Litharge.—1 to 2 tons, £41 per ton. 

Magnesite.—Calcined, in bags, ex works, about £12 to £15 per ton. 

Magnesium Chloride.—Solid (ex wharf), £12 to £13 5s. per ton. 

Magnesium Sulphate.—Commercial, £12 to £14 per ton, according 
to quality, ex works. 

Mercury Products.—Controlled price for 1 cwt. quantities: 
Bichloride powder, 12s. 3d.; bichloride lump, 12s. 10d.; ammon. 
chloride powder, 14s. 2d.; ammon. chloride lump, 14s.; mer- 
curous chloride, 14s. 7d.; mercury oxide, red cryst., B.P., 
16s. 4d.; red levig. B.P., 15s. 10d.; yellow levig. B.P. 15s. 9d. 

*Methylated Spirit.—61 O.P. industrial, ls. 5d. to 2s. per gal.; 
pyridinised industrial, 1s. 7d. to 2s. 2d.; mineralised, 2s. 6d. 
to 3s. Spirit 64 O.P. is ld. more in all cases and the range 
of prices is according to quantities. 

*Nitric Acid.—Spot, £19 to £26 per ton, according to strength, 
quantity and destination. 

Oxalic Acid.—From £60 per ton for ton lots, carriage paid, in 
5-ewt. casks; smaller parcels would be dearer; deliveries slow. 


*Parafiin Wax.—Nominal. 

Potash, Caustic.—Liquid, £30 to £35 per ton, according to quantity 

Potassium Bichromate.—Crystals and granular 6d. per lb.; ground, 
7d. per Ib., carriage paid. 

Potassium Oarbonate.-—96/98%, quoted between £37 10s. and £40 
per ton. 











- 
SOY 


Potassium Chlorate. Jinported and 
London, 10d. to Is. per Ib. 

Potassium Iodide.--I}.P., 8s. to Ils. 2d. per Ihb., 
quantity. 

Potassium WNitrate.—Small granular crystals, 
ton ex store, according to quantity. 
Potassium Permanganate.—B.P., ls. 43d. to 1s. 54d. per lb.; com 

mercial, £7 9s. 6d. to £8 1s. 6d. per cwt., according to quantity, 
d/d. 
Potassium Prussiate. 
supplies scarce. 
Salammoniac. 
per ton; 


powder crystals, ex store 


according to 


£96 to 


£29 per 


Yellow, about Is. 2d. to Is. 5d. per Ihb., 
medium, £48 10s. 
£16 10s. per ton, in casks, ex store. 
Soda, Caustic.—Solid, 76/77% spot, £14 per ton d/d station. 
Soda Crystals.—Spot, £5 to £5 5s. per ton d/d station or ex 
depot in 2-cwt. bags. 
Sodium Acetate.— £37 
Sodium Bicarbonate.—About £10 10s. 
Sodium Bichromate.-( rysials, and 
anhvdrous, Oc. pet lb. net d/d U.K. 
paid. 

Sodium Bisulphite Powder. 
lots for home trade. 
Sodium Carbonate Monohydrate.—£20 per ton d/d in minimum 
ton lots in 2 ewt. free bags. 
Sodium Chlorate. £32 10s. to £41 10s, 

quantity. 
Sodium Hyposulphite. —-Pea crystals, £17 15s. per ton for 2-ton 


Dog-tooth crystals, £50 per ton: 
fine white crystals, 


to £40 per ton, ex wharf. 
to £11 10s. per ton, in bags. 
cake powder, Dal. per Ib... 
(7 ASGOW °: Dd, pel Ib... 
Currlage 
60/62%, £16 per ton 


d/d in 2-ton 


per 1oOn. d d. according LO 


lots: commercial, £13 10s. per ton. MANCHESTER: Commercial. 
£13 10s.; photographic, £17 10s. 
Sodium Iodide.—B.P., for not less than 28 lb., 8s. 10d. per Ib.; 


for not less than 7 Ib., 10s. 9d. per Ib. 

“Sodium Metasilicate.—£14 5s. per ton, d/d U.K. in cwt. bags. 

Sodium Nitrate.—Refined, £9 10s. to £10 per ton for 6-ton lots d/d. 

Sodium Nitrite.—£18 15s. per ton for ton lots. 

Sodium Perborate.—10°%, £4 10s. per cwt. d/d in 1l-cwt. drums. 

Sodium Phosphate.—Di-sodium, £17 per ton, delivered, for ton lots. 
Tri-sodium, £21 per ton d/d for ton lots. 

Sodium Prussiate.—From 6d. per lb. ex store. 

Sodium Silicate.—£8 2s. 6d. per ton, for 4-ton lots. 

Sodium Sulphate (Glauber Salts).—£4 10s. per ton d/d. 

Sodium Sulphate (Salt Cake).—Unground, Spot, £4 1s. per ton d/d 
station in bulk. Mancnester: £4. 

Sodium Sulphide.—Solid 60/62%, Spot, £13 15s. per ton d/d iD 

drums; crystals, 30/5297, £9 10s. per ton d/d in casks. MAN- 
CHESTER : Concentrated solid, 60/62 per cent., £13 10s. 
‘9 15s 

Sodium Sulphite.—Pea crystals, spot, £16 per ton d/d station in 

commercial, £11 per ton d/d station in bags. 


“Sulphur Precip.—bB.?., 


; ery stals. 


kegs - 


£55 to £60 per ton according to quan 


tity. Commercial, £50 to £55. 

Sulphuric Acid.—168° Tw., £6 2s. 3d. to £6 13s. 3d. per ton: 
140° ‘T'w., arsenic-free, £4 7s. 6d. to £4 17s. 6d. per ton: 
140° Tw. arsenious, £4 per ton: quotations naked al sellers’ 
works. 

Tartaric Acid.—|s. Sd. per Ib., less 5%. carriage paid for lots 
of 5 ewt. and upwards. Makers’ prices nominal; imported 


material 2s. 3d. to 2s 
ls. Od, pel Ih. 

Zinc Oxide.—Maximum prices: White seal, £30 17s. 6d. per ton: 
red seal, £28 7s. 6d. d/d; green seal, £29 17s. 6d. d/d buyers’ 
premises. 


Zinc Sulphate. 


6d. per tb., ex wharf. MANCHESTER : 


Tech.. free. 


about £25, carriage paid, casks 


Rubber Chemicals 


Antimony Sulphide.—Golden, 93d. to Is. 7d. per Ihb., 
io quality, Crimson, Ils. 7$d. to 1s. 11}d.-per tb. 

Arsenic Sulphide.—-Yellow, Is. 8d. fo Is. 9d. per th. 

Barytes.—I:nported material £6 to £9 per ton according to quality. 

Carbon Black.-—About 7d. to 73d. according to quantity. 

Carbon Bisulphide. f5l to £36 per ton, according to quantity, 
in free returnable drums. 

India-rubber Substitutes.White, 53d. to 
j4d. to 6d. per Ib 

Lamp Black.—Imported material is quoted at about £35 to £40 
per ton. 

Lithopone.—30°% , £18 17s. 6d. per ton; 60%, 
Imported material would be dearer. 

Sulphur.—Finely powdered, about £15 per ton, delivered. 

Sulphur Chloride.—6d. to 8d. per lb., according to quantity. 

Vegetable Black.—£35 per ton upwards; 28/309, £15 10s. 0Od.: 
609%, £29, delivered buyers’ premises. 

Vermilion.—Pale or deep, lls. per |b., for 7 lb. 

Plus 4% War Charge. 


according 


per Ib., 


63d, per Ib.: dark 


£31 to £32 per ton. 


lots. 
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Nitrogen Fertilisers 
Ammonium Sulphate. Per ton in 6-ton lots d/d 
station, March/June, £9 6s. 
Calcium Cyanamide.—<£12 10s. for 
or ex store, London. 
‘* Nitro-Chalk.’’—£8 18s. per ton, im _ 6-ton 
nearest station, January/June delivery. 
Concentrated Complete Fertilisers.—£11 18s. to £12 4s. per ton 
in 6-ton lots, d/d farmer’s nearest station. 


Ammonium Phosphate Fertilisers.—£11 14s. to £16 6s. 
in 6-ton lots, d/d farmer’s nearest station. 


farmer's nearest 


5-ton lots per ton net f.o.r. 
Supplies small. 
farmer's 


lots, d/d 


per ton 


Coal Tar Products 
Benzol.—-Industrial (containing less than 2% of 
2s. ld. per gal., ex works, nominal. 
Carbolic Acid.—Crystals, 9d.-lld. per lb.; Crude, 60's, Js. 3d. to 
3s. 6d., according to specification. MANCHESTER : Crystals, 103d. 


toluol), 28. to 


per |lb., d/d; ernude, 3s. Yd. to 4s. naked, at works. 
Creosote.—Home trade, 43d. to 54d. per gal., f.o.r., makers’ works ; 
exports 6d. to 63d. per’ gal., according to grade. 


MancHester: 5d. to 7d, 

Cresylic Acid.—‘)) LOO , 2s. Ild. to 3s. per gal... according lo 
specification. Mancurestrer: Pale, 99/100, 2s. 9d. 

Naphtha.—Solvent, 90/1609, 1s. 7d. to 1s. 8d. per gal.; solvent, 
95/160°, Is. lld. to 2s., naked at works. Mancuester: 90/160° 
ls. lld. to 2s. per gal. 

Naphthalene.—Crude, whizzed or hot pressed, £10 to £11 per ton; 
purified crystals, £28 per ton in 2-ewt. bags; flaked, £23 15s. 
per ton. Fire-lighter quality, £6 to £7 per ton ex works. 
MANCHESTER: Refined, £34. 

Pitch.—-Medium, soft, 50s. per ton, f.o.b. 
52s. 6d. f.o.b. Hast Coast. 

Pyridine.—90/140°, 20s. to 25s. per 
19s. 6d.; 9O0/180°, 4s. to 5s. per 
19s. to 22s. Gd. per gal. 

T>dluol.—Pure, 2s. 
gal., naked. 

Xylol.— Commercial, 2s. 
2s. lld. per gal. 


per gal. 


Mancuester: 50s. to 


(H) 160°, ISs. Od. oO 
f.o.b. MANCHESTER: 


val. : 
cal., 
MANCHESTER: 


5d., nominal. Pure, 2s. 5d. per 
9 


$d. per gal.; pure, 2s. 11d. MANCHESTER : 


Wood Distillation Products 

Calcium Acetate.—Brown, £8 10s. to £10 per ton; grey, £13 to 
£14. Mancursren: Grey: £18. 

Methyl Acetone.—40.50%, £42-£45 per ton. 

Wood Creosote.—Unrcfined, Is. to Is. 6d. per 
boiling range. 

Wood Naphtha, Miscible.—1s. 6d. to 4s. 9d. per gal.: 
Is. Od. to 4s. Od. per val, 

Wood Tar.—£5 to £6 per ton, according to quality. 


val., according to 


solvent. 


*Intermediates and Dyes 


m-Cresol 98/100%.—-1s. 8d. to 1s. 9d. per Ib. 
o-Cresol 30/319 C.—Sd. to 9d. per lb. in ton 


in ton lots. 


lots. 


p-Cresol 34/35° C.—-Is. 8d. to Is. 9d. per Ib. in ton lots. 
Dichloraniline.—2s. 7. per |b. 

Dinitrobenzene.—8d. per |b. 

Dinitrotoluene.—18/50° C., 9d. per |lb.; 66/689 C., Lldd. 


Nitrobenzene.—-Spot, 5}d. per Ib., in 90-gal. drums, drums extra, 
l-ton lots d/d buyer's works. 


Nitronaphthalene.—10d. per lb.; P.G., ls. O4d. per lb. 
o-Toluidine.—1s. per |lb., in 8/10 cwt. drums, drums 
p-Toluidine.—2s. per lb., 
m-Xylidine Acetate.—(4s. 


extra. 
in casks. 
5d. per lb., 100%. 


Latest Oil Prices 


Lonpon.—June 27.—Ilor the period ending August 38, per 
ton, net, naked, ex mil], works or refinery, and subject to addi- 
tional charges according to package and location of supplies : 
LANSEED O1n, raw, £44. Raveseep Orn, crude, £44 5s. Corror 
SEED OIL, crude, £31 2s. Gd.;: washed, £34 5s.; refined edible. 
035 12s. 6d.; refined deodorised, £36 10s. Soya BEAN OIL, crude, 
£33; refined deodorised, £37. Coconut OIL, crude, £28 2s. 6d.; 
refined deodorised, £31 7s. 6d. PALM KERNEL OIL, crude, £27 10s. ; 
refined deodorised, £30 15s. PAtm Ort, refined deodorised, £33. 
GROUNDNUT OIL, crude, £35 10s.; refined deodorised, £40. 
WHALE OIL, crude hardened, 42 deg., £30 10s.; refined hardened, 
42 deg., £33. Acip O1LS.—Groundnut, £24; soya, £22; coconut 
and palm kernel, £22 10s. Rosin, 25s. to 30s. per cwt., ex wharf, 
according to grade. TurpenTINe, 53s. per cwt., spot, American, 
including tax, ex wharf, barrels, and ex discount. 

Huu. 


barrels ex 


June 26.—American turpentine, spot, 54s. 6d. per ewt. in 


fore. 





| 


in 
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Commercial Intelligence 


The following are taken from printed reports, but we cannot be 
responsible for errors that may occur. 


Mortgages and Charges 

(Note.—The Companies Consolidation Act of 1908 provides 
that every Mortgage or Charge, as described therein, shall be 
registered within 21 days after its creation, otherwise it shali 
be void against the liquidator and any creditor. The Act also 
provides that every company shall, in making its Annual Sum. 
mary, specify the total amount of debt due from the company 
in respect of all Mortgages or Charges. The following Mortgages 
and Charges have been so registered. In each case the total 
debt, as specified in the last available Annual Summary, is also 
given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced.) : 


W. F. METCALF. LTD.. Southport, chemical manufacturers. 
(M.. 29/6/40.) June 15, debenture to Barelavs Bank. Ttd.. 


securing all moneys due or to become due to the Bank : veneral 
charge. * Nil. October 7. LOSS, 


Notice of Intended Dividend 
PREEMAN, NAT HARRIS, Chartridge Grange, Chesham, Bucks, 


experimenting manufacturing chemist. Pavable July 9, 1940, 29 
Russell Square, London, W.C. 


County Court Judgments 
RUTTER-HARBOTT, REUBEN, G'&O., St. Brenden, Blake 
Hall Crescent, E.1l, manufacturing chemist.  (C.C.J.. 29/6/40.) 
£66 19s. 10d. March 14. 
PHOENIX PROPRIETARIES, LTD., Imperial Works, Ryland 
Road, N.W.5, manufacturing chemists. (C.C.J., 29/6/40.) 
{12 16s. 3d. April 380. 


Companies Winding-Up Voluntarily 

STANDARD ALLOYS, LTD. (CLW.ULV.. 29/6/40.) > General 
meeting of \MiIembers. Connaught House. 63 Aldwych. London. 
W.C.2, on Monday, July 22, 1940, at noon. 

CARBO PLASTER, LTD. (CLW.ULV., 29/6/40.) (‘reditors: 
claims bv Julv) 26, 1940, to Sir Harold Moore, Chartered 
Accountant, of Moore Stephens and Co., 4 London Wall Avenne, 
London, 1.C.2. 








Company News 

Titanine, Ltd., report a profit for the vear to March 31. 1940, 
alter tax provision, of £32,263, as against £51,600 last year. A final 
dividend of 123 per cent., making 225 per cent., less tax (the same) 
has been declared. 

Clover Paint and Composition C»., Ltd., announce a profit for the 
vear to April 30, 1940, of £12,097 (£10,696). Final ordinary divi- 
dend 3d per cent., making 6 per cent, (23 per cent); forward, 
£20,745 (£22,148). Meeting, 11 Waterloo Place, S.W.. July 3. 

International Toxin Products, Ltd., 5 Chapel Street, Liverpool. 
3, have increased their nominal capital by the addition of £9500 
hevond the registered capital of £lLO0o0, The additional capital Is 
divided into 5500 ordinary and 4000 10° per cent. non-cumulative 
preference shares of £1. 

The Standard Chemical Co., Ltd., Canada, report ai 


operating profit for the vear to March 381, 1940, of $150,482 


(SL19.502). with a net profit of $57.330 ($40,420). Sales for the 
vear amounted to $1,654,197, an increase of $278,116 over the pre 
vious year. An interim dividend of 50 cents per share was paid on 


April 15, and a final dividend of 75 cents per share on June 15, 
making $1.25 for the vear (50 cents previous vear). 
E. Griffiths Hughes, Ltd., the operating company of Griffiths 


Hughes VProprietaries, Lid., made a trading profit of £174,739, 


agaist £106,570, and, with other income ligher than a vear ago, 
total income amounted to £190,968, compared with £117,756. 
Although the directors have created a reserve of 35 550 1h) respect 
of assets in certain Kuropean countries, this still leaves the net 
profit well up at £155,415, agaist £112,550. Taxation is nearly 
doubled at £69,780. The parent company receives £86,175. against 
£93,069, in tax-free dividends, and this enables it to maintain its 
ordinary distribution at 5 per cent., less tax, with the pavment of 
a final of 5 per cent., and to carry forward £4446, compared with 
£2236 brought in. 








New Companies Registere 
p Reg d 

Klarzone, Ltd. (362 .016).—Private company, Capital CLOO0 in 
1.000 shares of £1 each. Manufacturers of and dealers in disin 
fecting preparations and materials, disinfectants and deodorisers, 
ete, Permanent directors: Walter Parkinson, and Frank = IL. 
Parkinson. Registered office: Red Cross Street, Preston. 

La Barre Marshall Enamels, Ltd. (361,849).—Private company. 
Capital £100 in 100 shares of £1 each. Manufacturers of and whole- 
sale and retail dealers in enamels and enamel products, paints, 
varnishes, polishes, etc. Directors: George La Barre, Wm. Marshall. 
Registered office: 20 Queen Street, Wolverhampton. 


,_~ 


3D! 


Scottish Petroleum Products, Ltd., 319 Gallowgate, Glasgow. 
Private company. Capital, C100 in £1 shares. Importers and ex 
porters of, and wholesale and retail dealers in, petroleum, kerosene. 
white oil, lubricating ol, crude oils, ete. Directors: Mrs. Alarion 


Walker White and Aitken Cameron Ferguson. 
Bruton Engineering Company, Ltd. (361.959). Private com 


pany. Capital £500 in 500 shares of £1 each. Mechanical, elec 
trical and chemical engineers, designers and vmanufacturers of 
machinery, etc. Directors: Arthur S. Smith, Richard G. Holloway. 


Acting secretary ; U. M. Roberts. Solicitors: White ania Leonard 
and Nicholls and Co., 4 mt. Bride Street, 1.C.4. Registered othce : 52 
Bruton Vlace, W.1. 

Nixit Company, Ltd. (361,808).—Private company. Capital £100 
in 100 shares of €1 each. Manufacturers of and wholesale and retail 
dealers in chemicals, gases and disinfectants of all kinds, dyes, pig 


ments. acids. drugs, pow ce rs, medicine 5, etc. Directors: Leshe I’. 
Nixon, Adeline M. Nixon. Solicitor: Stantes N. Walton. 25 Bond 
vate, Darlineton. Registered otfice : mt. Helens Trading istate, 


St. Helens, Bishop Auckland. 

Palorit, Ltd. (361 .507).—Drivat: company. Capital, C100 in LOO 
shares of £1 each. Manufacturers of and dealers in varnishes, 
paints, enamels, pigments, paimt bases, white and other leads. 
chemicals, brushes and all kinds of toilet and cosmetics prepara 
tions. ete. Directors: Walter B. Farlow. James W. Latham, Alfred 
. H. R. Averman, Nicholas Pal, Adrian F. H. S. Simpson and 
evinald Stamp. Secretary: Laurence HK. Shaw. Registered office 


Scrubbs Lane. N.W. 
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Chemical and Allied Stocks and 
Shares 


USINESS on the Stock KMxchange has adoalll been confined to 

British Funds, and = industrial securities have shown furthe 
declines on balance. Sentiment continued io be influenced by the 
fear that, partly owing to the possibility of atr-raid damage to fac 
tories and works, a very conservative dividend policy ts likely to be 
followed. The decision Ol Shell is ‘Transport not to Pave a {inal 
dividend, thus limiting the pavment for the past vear to the 5 per 
cent., tax free, interim dividend, had a widespread influence on 
markets generally, but later the reduced prices attracted some 
buving, 





Imperial Chemical, which had gone back to 8s. 5d., subse 
quently showed a small rally to 9s. 43d. while the 7 per cent. 
preference units, which were no better than 23s. 9d. at one time, 
later recovered to 24s. Gd.exd. Dunlop Rubber after declining to 
20s. 6d. recovered to 22s., while Wall Paper deferred units rallied 
Is. Sd. to Ws. Courtaulds was anothe byann hich showed a 


omewhat better tendency later ino the week, but movements in 
Lansil ordinary and British Celanese second preference. Metal 
box shares were unable to move against the general market trend, 
despite the sharp advance in_ profits shown by the company’s 
results for the vear ended March 31 last. 

Lb. Laporte remained around 50s., while Willam Blythe 3s. shares 
continued to be quoted at Os. 38d.. and British Drug Houses at 
22s. Od., but quotations did not appear to be tested D\ actual 
business. On balance Borax Consolidated have gone back from 
22s. bd. to 18s. 9d., and British Match from 28s. Yd. to 2s. 


(erebos ordinary were marked down from £7} to £64, but as in 
other directions, the decline in price was out of all proportion to 
the amount of selling, which in this case was described as very 
sinall. The current trend in share values arises largely from the 
continued absence of demand and includes the securities of com 
panies whose prospects are regarded favourably. Under existing 
market conditions, questions of dividend prospects and other fac 
tors which usually govern the trend in values, have little in- 
fluence on sentiment. 


ost other textile securities were again reaclionary , Including 


\ionsanto (‘hemicals DI per cent. preterence continued to be 


quoted at 2ls. 3d., and business in Sanitas Trust 10s. shares was 
recorded at Ilzs. bivthe Colour 4s. shares continued to have a 
quotation of 7s. 6d., but were inactive. Valor ordinary were 


marked down to 15s., and British Oil and Cake Mulls preferred 
ordinary were 380s., which compares with 33s. 9d. a week ago. 
Lever and Unilever were no better than 15s., while Distillers. 
vhich were 52s. a week ago, have since moved down to 47s. 6d., 
and United Molasses were 16s. 3d., compared with 18s. 3d. Inter 
national Paint were 68s. 9d. at one time, but later showed a partial 
rally to TOs. 

In other directions Boots Drug were 2s. %d. and Timothy 
Whites 17s., while Beechams Vills 2s. 6d. deferred shares were 
Gs. Od., or virtually the same as a week ago, and Sangers ordinary 
vere quoted at 18s. 1}d.  Cellon 5s. ordinary remained at 14s. 9d. 
but were inactive. Barry and Staines went back to 17s. 6d., and 
Michael Nairn to 52s. 6d. The last named, however, were firmly 
held on hopes that the forthcoming interim dividend may be 
maintained. Tube Investments, Stewarts and Lioyds and other 
iron, steel and allied securities were lower in accordance with the 
cveneral trend on the Stock Exchange, but selling was not heavy. 
Sinular remarks apply to oil shares, which have been influenced 
bv the decision of ** Shell’ Transport not to pay a final dividend 
for the past financial vear. 
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Inventions in the Chemical Industry 


I'he following information is prepared from the Official Patents Journal. 
suildings, London, W.C.2, at ‘ls. each. . ider — 
to the acceptance of the Complete Specification. 


from the Patent Office, 25 Southampton 
Patents ’’ are for reference in all correspondence up 


Applications for Patents 

PROCESS FOR THE MANUFACTURE OF SYNTHETIC BALSAM OF CONDEN 
SATION. —L. C. F. Pechin. (Belgium, Mareh 23. °39 D460. 

MANUFACTURE OF CALCIUM HYPOCHLORITE COMPOUNDS.——I). M. 
Rogers and ©. 1. B. Voge. 5514. 

MANUFACTURE OF /7-VINYL-TESTOSTERONE or 
thereof.—Soc. of Chemical Industry in Basle. 
April 1, °39. (Switzerland. Feb. 27.) 5506 

THIAMIN COMPOSITIONS. Standard Brands. 
States, Mareh B24. 739 4g, 


Complete Specifications Open to Public Inspection 
PROCESS FOR THE PRODUCTION OF CERIUM DIONTIDE. Deutsche 
Gold und Silber-Scheideanstalt vorm. Sept. >. 1038, 
25238 / 39. 
PRODUCTION OF 
1958. 253355 /39. 
MANUFACTURE O} 
iuminous paints, inks, and the 
Sept. 13, 1938. 25347 /239. 
METHOD OF PRODUCING PLAST 
(©. sept. 16, 19SBR.  BSSG6 39. 
METALLURGICAL FURNACES.—-L. B 
25376 / 39. 
PROCESS FOR THE PRODUCTION O} 
Geigy A.-G. Sept. 18, 1938. 25677 
MANUFACTURE OF GLYCOLLIC ACID 
Nemours and Co. Sept. 14, 1938. 
TREATMENT OF POLYMERIC MATERIALS.—Imperial 
dustiries, Lid. Sept. 14, 1988. 25698 /39 
MANUFACTURE OF THIOAMIDES. 
Lid. Sept. 15, 1438. 25699 /39 
POLYMERIC COMPOUNDS suitable for filaments. films. coatine 
compositions, plastics, and the like Moa. du Pont de Nemours 
and Co. Sept. 15, 1938. 25701 /39. 
MANUFACTURE = OF META-OX VPHENY L-ETHANOLAMINE. 
(‘hemical Industry in Ba Sept. 14, 1938. 


tion. ®@A73R (39. 95737 /39 


enol cderivative: 
(Switzerland. 
DOD : 


ne. (United 


» : 
woessiel 


OOP CLAN fe COMPOUNDS Kodak. Lid. 


‘eet pot. 


LUMINOUS AND OTHER PLASTIC 


like 1 Baldwin. and I. 


VOtLDINGSs 
Vik Neil 


CONTAINERS. Vionsanto (Chemical 


Lindemuth Sept. 7, 1958. 
STILBENI 
30. 
ESTERS.—E. 1. du 
25697 /39. 


DYESTUFFS, 
Poni ar 
Chemical In 


Imperial Chemical tndustrie- 


SOc. (>) 


sle, \pplica 


(Cognat: 


Printed copies of Specifications accepted may be obtained 
The numbers given under ‘* Applications for 


QUATERNARY AMMONIUM COMPOUNDS.-- be. |. du 
Co. Sept. 15, 1938. 25700/39. 

OXYARYLAMINOMETHY LKETONES.—-S0c. ol 
Sept. 14, 1988. (Cognate Applica 


MANUFACTURE Of} 
Pont de Nemours and 

MANUFACTURE OF 
(‘hemical Industry in Basle. 
{10n. 25740 /39.) 25739 /39. 

MANUFACTURE OF LACTONES of the cyclopentanopolyhydrophenan- 
Soe. of Chemical Industry in Basle. Sept. 1, 
i938. (Cognate Application, 25835/39.)  25852/39. 

MANUFACTURK OF ADENOSINE. Soe. of Chemical Indusiry im 
Sept. 16, 1988. (Cognate Application, 2583550.) 2o854/ 59. 
DERIVATIVES of the cyclopentanopolyhydro 

Soe. of Chemical Indusiry in Basle. Sept. 
PHBIG / 30 


ihrene series. 


Basle. 
MANUFACTURE OF 
phenanthrene series. 
3, 1958. (Cognate Application, 26617/39.) 
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BRITISH ASSOCIATION 
CHEMISTS 


Unemployment Insurance. Over £12,500 paid out. 


Legal Aid. 


Write for particulars to :-— 


C. B. WOODLEY, 
C.R.A., F.C.LS. 


General Secretary, BAC. 


OF 


Income Tax Advice. Appointments Service 


“ EMPIRE HOUSE,” 
175, PICCADILLY, 
LONDON, W.1 


"Phone. Feecent 6611 





LACTIC ACID 


SULPHONATED OILS 
TANNERS’ MATERIALS 
6 6 9 
BOWMANS (WARRINGTON), LTD. 
CHEMICAL MANUFACTURBRS, 


Moss Bank Works Near WIDNES. 





EDUCATIONAL 
\UTHORITATIVE TRAINING IN WAR 
TUDY at HOME with the T.1.G.B.—free 
out and travel difficulties. In the last 

of the Institution of Chemical Engineers, 
T.1.G.B. have gained :— 

2 FIRST PLACES 

2 ** MACNAB ”’ PRIZES 
DEPARTMENT OF CHEMICAI TECH 
CHEMICAL ENGINEERING 
PROCESSES, PLANT CONSTRUCTION, WORKS 
DESIGN AND OPERATION, ORGANISATIO* 
\ND MANAGEMENT. 
‘* ‘The 


contains 


TIME. 
from black- 
two examinations 


The 


students of 


THE 
NOLOGY includes 


and 
Kkngineer’s Guide to Success ”’ 


the 
ngineering Courses by Correspondence 


\\ rite to-day {ol 


“RE E--which world’s widest choice 0! 


, 
2 over 200—covering 
all branches and alone gives the Regulations for Qualifica 
such as A.M.I.Chem.E., A.M.I.Mech.F.., 

C. & G., B.Sc.(Eng.), etc. 
THE TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN. 

219 Temple Bar House, 
(Founded IQI7. 


tions 


London, E.C.4. 


20,000 Successes. ) 


A.M.1.E.E.., 





FOR SALE 
FEET brand new Balata and Rubber Belt- 
ing, all popular sizes. Every belt guaran- 
Write for stock 
3arr 


50,000 


teed and sent on approval at bargain prices. 


and price lists, F. Taylor & Sons (Manchester), Ltd., 
Hill Works, Salford, 6, Lancs. 


’Phone 98 Staines, 
35 GALLON Lang High Speed Mixer: go ft. 11 in. Worm 
Trough Conveyor: Dehne Press, 30 Chambers, 24 In. 
square: Baker Mixer, 38 in. by 36in. by 30in.: Tipping 
Pan: Brass Lined ‘‘ Z ”’ Blade Mixer, 32 in. by 22 in, by 181n, 
HARRY H. GARDAM AND CO., LUD., STAINES. 
j OO STRONG NEW WATERPROOF APRONS. 
») To-day’s value 5s. each. Clearing at 30s. dozen 
Also Large Quantity Filter Cloths, cheap. WILSONs, Spring 
field Mills, Preston, Lancs. Phone 2108. 
OMBINED AUTOMATIC WEIGHING, MEASUR- 
ING and Mixing Plant, with six weighers, capacity about 
one ton per hour, with 20 h.p. and 73 h.p. motors, elevator, 
conveyor, vibro-screen, etc. Can be seen erected in Kent. 
THOMPSON AND SON (MILLWALL), LTD., Cuba Street, Millwall, 
London, E.14. East 1844. 
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ELECTRIC PIG-IRON FURNACES IN WAR TIME 


By 


C. C. DOWNIE 


HOULD war-time conditions continue for any length of 

time, it is possible that every eftort will be made to con 
serve and utilise metalliferous waste as far as possible, so 
as to be more independent of imported supplies. 

Up to the present time, electric pig-iron furnaces have only 
secured a footing where the cost of electric power is low 
compared with that of fuel. 


Such conditions do not obtain 


in this country. ‘the result, broadly, is that vast accumula 
tions of turnings and borings are to be seen, which are only 
slowly utilised, partly by briquetting, and partly by adding 
in small proportions to electric steel charges and cupolas. 
After the last war blast furnaces were stated to have utilised 
as much as 25,000 tons per month, but since then the figure 
has diminished, and the work was admitted to be far from 
economical. 

into the 
ordinary blast furnace is a wasteiul process, but it is capable 


Unless carefully controlled, charging directly 
of dealing with vast tonnages at a time. On the other hand, 
the electric pig-iron furnace, as used by Swedish firms, treats 
iron turnings with the same ease as iron ore. There is no 
blast to clog, there is nothing to hinder operations proceed 
ing smoothly and rapidly and the same large tonnages are 
handled. Comparisons of the respective advantages of blast 
furnace and electric pig-iron hearth have been widely dealt 
with, and need not be repeated, but it has to be admitted that 
the former uses far more than the calculated amount of fue}, 
and requires air to burn it whereby enormous quantities of 
dilute combustion gases have to be heated up. 

Despite scientific achievements, there is no evidence of the 
standard blast furnace 
methods. 


electrothermal 
Allmand has maintained that the electric pig-iron 
furnace will begin to compete with the blast furnace when 
1,920 K.W.H. (or 2,300 K.W.H. if the furnace gases be taken 
into account) are cheaper than o.7 ton coke. 


being displaced by 


Bibby considers 
that the two processes will be on a par when the price of one 
H.P. year is equal to 2.3 tons of coke. 

The total volume of gases produced per ton of pig iron in 
that 
obtained from blast furnace practice, whilst its calorific power 
is in the ratio of 2.5: 1. 


the electric furnaces, is approximateiy one-seventh of 


Durrer). Such gases are eminently 


suitable for all kinds of industrial purposes, which cannot be 
claimed for blast furnace gases, since they are free from 
nitrogen and contain 


upwards of 64 per cent. of carbon 


monoxide. Durrer’s analysis of the two furnace gases is as 
follows: Electric furnace, 64 per cent. carbon monoxide, 22 
per cent. carbon dioxide, 12 per cent. hydrogen, 2 per cent. 


~ 


methane. Blast furnace, 28 per cent. carbon monoxide, 10 per 


cent. carbon dioxide, 3 per cent. cent. 


methane, 58 per cent. nitrogen. 


hydrogen, 1 per 
The argument in favour of 
the electric pig-iron furnace might be considered closed from 
a purely scientific viewpoint, but the high costs of current 
have prevented displacement of the blast 
continues to be developed. 


furnace, which 

With a continuance of war-time conditions, the question of 
costs might not be of such importance, particularly if a short- 
age of inported ores arose, and less time was available for 
coke production. ‘Turnings and borings, apart from othe: 
types of metalliferous waste, can be most scientifically con- 


verted to pig-iron, from a supply which would tend to be an 
ever-increasing one. 

Utilising fine metallic material in the blast furnace is en 
tirely dependent upon ore being present as the major con 
stituent, apart from the tact that undue losses are sustained. 
The higher the percentage of turnings included in the charge, 
the higher are the melting losses, and although records show 
that as much as 50 per cent, turnings were tried, this was not 
persevered with. Should it happen that ore supplies become 
restricted, the chances of utilising metalliferous waste would 
become correspondingly more remote, since the blast furnace 
could not cope with this material alone. Alternatively, the 
electric pig-iron hearth can provide the highest grade of pig- 
iron without losses, from, if so desired, a charge composed 
almost entirely of turnings 


and borings. During the Jas! 


war chemical processes, which, from an economic. stand 
point, would not have been considered during normal times. 
were adopted. ‘lhe same latitude may have to be employee 
in this war when considering the electrothermal production 
of pig-iron. The construction of the electric pig-iron hearth 
Is not complicated; it is equipped with transformers 
and electrodes much in the same manner as ordinary electric 
steel furnaces. 

Although students of metallurgy in this country are not 
given opportunities of studying this work, students at the 
Technical High School, Stockholm, receive practical training. 

Supplies of pig-iron for foundry and open-hearth use are 
at present almost entirely dependent upon unrestricted im 
ports, but once electric furnaces were adopted, the country 
would be completely independent of any outside assistance. 

As an example of the working of blast furnace and electric 
hearth, the sum of the heat carried away by the gases, and 
heat produced by oxidation of carbon monoxide to dioxide, 
amounts to 4,600,000 calories per ton of iron with the former, 
and only 1,150,000 calories with the latter. Where the charge 
is largely composed of thermal conductive material, such as 
iron and steel turnings, the disparity is still greater. Should 
the electric pig-iron furnace be considered as a means of 
ensuring pig-iron supplies despite the greater working costs, 
hearths might be set up in different industrial districts, so 
as to obviate excessive transport, and prevent excessive rust 


developing on exposed metal, as it is at present. 








APPLIED SPECTROGRAPHY 
Industrial Application of Spectrography in the Non-Fer- 
rous Metal Industry is the title of a pamphlet reprinted from 
the Journal of the Institute of Metals and published by the 
Institute at 4 Grosvenor Gardens, S.W.1. (2s. 6d.) It con- 
sists of a paper by Mr. F. Twyman, F.R.S., of Adam Hilger, 
Ltd., describing the principles and modern 
spectrographic analysis, together with a _ discussion 
iook place at a general meeting of the Institute. 
unpublished results of a 


methods of 
which 
Hitherto 
highiy important character are 
contained in the contribution of Dr. Frommer, who describes 
in detail the methods worked out for the large-scale routine 
analysis of light alloys. Professor Breckpot deals with the 
current practice in Belgium, and M. Gauthier with that in 
lk rance. 
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Current Topics 


Insulation of Open Hearth Furnace Roofs 
7) WING to the exceptionally high temperatures de- 

veloped in the upper zone of basic open-hearth fur- 
naces it has been the practice in European steelworks to 
refrain from insulating the silica roofs owing to the sup- 
posed risk of premature breakdown. In the U.S.A., on 
the other hand, steelmakers have demonstrated that such 
a danger does not exist and that, in fact, the insulation 
of furnace roofs prolongs their life in addition to effecting 
fuel economies of 10-20 per cent. Several European re- 
fractory materials capable of standing up to the high 
temperatures involved have recently been examined in 
this connection by Dr. J. Robitschek and Dr. F. Singer 
(Revue Universelle des Mines, 1939, Vol. 15), who arrive, 
both on theoretical and practical grounds, at the conclu- 
sion that the American practice of furnace roof insulation 
is amply justified. heat insulation of the 
silica roofs a material is demanded which does not begin to 
fuse below a temperature of 1400° C. (the interior tem- 
perature of the furnace being in the vicinity of 1100° C.), 
and which possesses at this high temperature a mechani- 


For efficient 


cal strength sufhicient to withstand the expansive move. 
merits of the roof itself. 


Refractory Coatings 
HE production of refractory coatings with metallic 
aluminium is Schurecht (J. 
Ceram. Soc., 1939, 22, 11, 384-388). 


Amer. 
The protection of 
furnace refractories with metallic aluminium alone (ap- 


described by 


plied by spraying) is unsatisfactory-in thicknesses greater 
than o.o1 inch, due to flaking of the aluminium caused by 
the unequal expansions of metal and base. To get a 
greater thickness the aluminium must be made into a slip 
with clay, and experiments showed that a mixture of go 
parts of metal with 10 parts of fireclay was capable of 
For 
greater thicknesses a higher proportion of clay is neces- 
When this coating is fired on, a form of thermite 


producng adherent coatings of up to 0.03 inch. 


sary. 
reaction occurs, starting at 750-goo” C., 
temperature of the about 
1400° C. Such coatings give a definite protection to the 
base aganst corrosion by portland cement clinker and 


and raising’ the 


refractory base locally to 


blast furnace slag, but actually increase the corrosion ex- 
perienced with blast 
glasses. 


lead furnace slag and soda-lime 


Canada’s, Mineral Production in 1939 


HE High Commissioner for Canada in London is 

informed by cablegram from Ottawa that mineral 
production in Canada during 1939 is estimated to have 
reached a total value of 3470,179,000, the highest figure 
yet achieved, representing an increase of 6 per cent. over 
the previous year, and of 3 1937, 
New output re- 
cords are reported for antimony, gold, copper, zinc, nickel, 


per cent, over when 


the previous highest total was reached. 


cadmium, crude petroleum, natural gas, gvpsuim, sulphur 
and lime. Several new gold mines reached the production 
stage, and the gold productive field was widened. 
ore was produced on a commercial scale for the first time 
in sixteen years at Michipicoten, and this was perhops 
the most significant development of the year in the mining 
industry. 


lron 


A considerable amount of prospecting and de- 
velopment work occurred in connection with the search for 
those metals and ores which have not as yet been pro- 


dueed to any great extent in Canada, but which are impor- 
tant for war purposes in the manufacture of various alloys. 
These metals include molybdenum, manganese, mercury 
and tungsten. 


Uganda Ores 

CCORDING to the annual report of the Geological 

Survey of Uganda for the year 1938, reported in the 
Bulletin of the Imperial Institute, the output of cassiterite 
in the colony continued to expand. The production of 
tantalite was less owing to the fall in the price realised, 
the fact that the tantalum content of many of the Uganda 
ores 1s not particularly high, and the lack of persistency 
of the lodes. It is hoped, however, that deposits of high 
grade will be found in Buhwezu, where heavy mineral 
concentrates, more particularly from the alluvial deposits 
of the Jamubi river, and even near its source at the foot 
of an escarpment, have been proved to contain much tanta- 
lite with a Ta,O, content of 60 per cent. A small quan- 
tity of wolfram was again exported and, for the first time, 
half a ton of bismutite, the natural bismuth carbonate. 
Judged by the surface indications, the wolfram lodes are 
considered promising and are to be explored by means of 
adits driven into the steep Kigezi hillsides. Chemical 
analysis and mineralogical examination at the Imperial 
Institute of some large lumps of an unusual mineral 
trom a locality 7 miles S.S.W. of Kagade showed it to be 
euxenite, a complex columbate and titanate of uranium 
and rare-earth metals. 


The Ablett Prize 


HE Council of the Iron and Steel Institute have ac- 

cepted an offer from Captain C. A, Ablett, O.B.E., 
again to present a prize of £50 for the best paper on a 
subject connected with engineering in iron or steel works. 
The sole condition is that the paper must be written by a 
junior engineer employed in a works in Great Britain or 
the British Empire. 
of the Institute. Authors are invited to compete for the 
prize; papers should be marked ‘* Ablett Prize Paper,’ 
and must reach the Secretary (complete with illustrations, 
tables, etc.) not later than February 28, 1940. 


The author need not be a member 


, 


The suc- 
cessful paper will be presented at the annual meeting in 
May, 1940, and published in the Journal of the Institu- 
tion. The Council may agree to publish more than one 
of the papers submitted. The decision of the Council is 
final as to whether a paper is eligible and on all matters 
arising out of the award of this prize. 


The Williams Prize 


HE award of the Williams Prize to the author (or 

authors) of that paper of a practical character which 
shall be judged to be the best one of that kind published 
in the Jeurnal during the year ts likewise being continued 
by the Council of the Institute. The prize is of the value 
of £100, and the conditions governing the award are 
that the author shall be a British subject regularly em- 
ployed in a British iron or steel works, and that at the 
time of presenting the paper he shall be employed in such 
works in a position not superior to that of manager of 
any one technical department; he need not be a member 
of the Institute. All papers of 
for publication by the Institute 
considered for the award of this 
be specially submitted. 


the character accepted 
which are eligible are 
prize; papers need not 
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New Classification of Commercial 
Copper 
Obsolete Terms Abolished 


NATIONAL emergency such as the present is always 

an occasion for much upheaval and readjustment, but 
it sometimes provides a long-awaited opportunity to revise en 
existing order of things and to introduce something better to 
the lasting benefit of all concerned. One such instance is to 
be found in the copper industry. 

Those interested in this industry will notice that in the 
recently issued Control of Non-Ferrous Metals (No. 5) Order, 
1939, a new and perhaps rather unfamiliar classification Gf 
commercial copper has been included, as follows :— 

(1) High conductivity electrolytic copper. 

(2) Fire-refined copper soid or intended to be sold as high 
conductivity copper. 

High grade fire-refined copper. 

Fire-refined copper of ordinary quality containing not 

less than 99.7 per cent. of copper. 

(5) Fire-refined copper containing not less than gg.2 per 
cent. of copper. 

(6) Black hot-rolled copper wire rods. 


— 


(3 
(4 


— 


Though this classification will no doubt be criticised, it 
shows evidence of a praiseworthy attempt to place the grac- 
ing of copper on a more logical and scientific basis than 
hitherto. It will be noted that such obsolete and ill-defined 
terms as “‘ Best select,’’ ‘‘ Fine,’’ ‘‘ Tough,’’ etc., are absent. 

On the other hand, the view may be taken that the new 
classification does not go far enough and is neither as com- 
plete nor as definite as it might be, but presumably it is a 
compromise based on many conflicting factors which have 
had to be taken into account to meet the present abnormal 
state of affairs and to interfere as little as possible with estab- 
lished commercial practice. It will also be appreciated that 
in the present circumstances sources of supply are necessarilv 
limited, and certain brands of metal may no longer be avail- 
able. Little dithculty should be experienced, however, in 
obtaining suitable substitutes from sources within the Empire. 

Copper of grades (1) and (2) in the classification will con- 
form to the recognised standards for high conductivity metal 
and these grades as well as grades (4) (5) and (6) do not cal! 
for any particular comment. In the case of grade (3), how- 
ever, it will be noted that no details are given of what the 
term ‘‘ High Grade Fire-Refined Copper’’ is intended to 
cover, but it is evident that it is designed to include that large 
category of first quality fire-refined copper, much of which 
has in the past originated from Chilean and, more recently, 
African sources, of which such brands as C.F.R., Braden 
«OE * M.T.D., B.C.R. and E.R.M. are examples. In nearlv 
all cases the minimum copper content of this grade would be 
approximately the same as that of the high conductivity 
grades (i.e., about 99.88 per cent.). 


? 


Arsenical Copper 


While the new classification is based primarily on con- 
ductivity and copper content, and indirectly on impurities, 
provision has been made to include also certain categories of 
copper containing very small amounts of specified constitu- 
ents such as arsenic, cadmium, etc. For the purpose of 
classification the specified constituents are to be counted as 
copper. Thus, for instance, arsenical copper containing over 
99.3 per cent. copper and nominally o.4 per cent. arsenic 
would be classed not as grade (5) but as either arsenical 
grade (3) or (4) according to its combined content. 

The need tor a more rational classification of copper has 
long been recognised among progressive producers and users 
of the metal, and, although the new grading may not be ideal 
for adoption in all future circumstances without amplification 
or adjustment, it should be welcomed as the foundation upon 
which a better and more logical order of things in the copper 
industry can be established. 


Foamed Blast Furnace Slag 
New British Standard 


BRITISH Standard for Foamed Blast Furnace Slag tor 

Concrete Reinforcement (B.S.877) has just been issued 
by the British Institution. ‘The specification is the first of a 
series which is in preparation for concrete aggregates gener- 
ally. The standard for foamed blast furnace slag has been 
based on research carried out by the Building Research Sta- 
tion in collaboration with the Blast Furnace Committee cf 
the Iron and Steel Industrial Research Council. 

The standard is restricted to material having a lime con 
tent within 50 per cent. and the requirements included cove: 
weight per unit volume, impurities (electrical test), combust: 
ible matter (ignition test), stability, and presence of sulphate. 
Details of the methods by which the various tests have to be 
carried out are given in the appendices. It is recommended 
that concrete made with this aggregate should not be used fo 
outside work without the protection of a rendering. 

Copies of the above standard may be obtained from the 
British Standards Institution, Publications Department, 28 
Victoria Street, London, S.W.1, price 2s. each (2s. 2d. 
post free). ) 








e . 

The Demand for Aluminium 
Service Demands Absorbing Entire Output 
R* FERENCES to the present position of aluminium and 

its importance in armament production are made in a 
statement issued by a high executive of a leading firm in the 
aluminium industry. 

‘‘Aluminium is playing a very big part to-day in wat 


material production,’’ says the statement. ‘‘All the metal 
available in this country is now urgently required for war 
work. Its lightness, ductility and high power-to-weight 
ratio make aluminium essential for the construction of 
modern high-speed aircraft. It is used, not only in the 


manufacture of aeroplane frames, ‘‘ skins,’’ propellers and 
other parts, but in the engines, and the demand from the 
R.A.F. as well as from the Navy and Army absorbs the 
entire output. 

‘* Some concern has been expressed by a number of trades 
at the present lack of aluminium for industrial purposes. 
The foil and hollow-ware trades, for example, have com- 
plained that many manufacturers may have to close down 
because of the shortage, and the Public Service Transport 
Association has represented to the Minister of Transport that 
the lack of aluminium supplies has raised weight difficulties 
which necessitate waiving of the present maximum laden 
weight limits of buses and trolley vehicles. 

‘The aluminium industry is fully aware of the incon- 
venience that may be temporarily imposed on _ industrial 
nianufacturers, but it will be appreciated that Service needs 
must come first. 

‘* ‘There is no doubt that the present demand for aluminium 
semi-manufactured products such as sheet, tubes, structural 
sections and stampings, will result in the development of new 
and stronger alloys. Already, too, the increased production 
has resulted in reductions of manufacturing costs as the re 
sult of standardisation and experience gained with new pro 
cesses and more up-to-date machinery.”’ 








DOLOMITE AND THE STEEL INDUSTRY 


Mr. A. W. Comber, of whose recent Streatfeild Memoriai 
Lecture we gave a brief review in the last Metallurgical Sec- 
tion of THE CHEMICAL AGE (December 2, 1939; p. 31), asks us; 
to clear up the possibility of a slight misunderstanding in the 
second paragraph of our review, headed ‘‘ Replacement by 
Dolomite.’’ With the exception of the first 3} lines, the earlie1 
part of this paragraph relates to the steel industry, but the 
remainder, from the 13th line onwards, to the production of 
magnesium metal. 
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Some Recent Metallurgical Patents 


Beryllium Articles : Wet Separating 
seryllium articles are made by purifying powdered bery! 
lium by treatment with concentrated nitric acid, freeing the 
powder from the acid, converting 


= 


it by compression at high 


pressures (e.g. 10-30 tons per square cm.) into products o! 


the desired shape, and subjecting the shaped products to a 
sintering process at temperatures trom Goo-1,250° C. in an 
inert atmosphere, preferably in a vacuum. The powder may 
also be pretreated by subjecting it to gravity separation from 
beryllium oxide and other oxide particles. Suitable separat- 
ing agents are ethylene bromide, acetylene tetrabromide, or 
bromoform, and lighter liquids such as benzene, toluene, or 
carbon tetrachloride may be added thereto. The invention is 
suitable for sheets, discs, cylinders, and thin-walled articles. 
(See Specification (old-Und Silber 


508,028 to Deutsche 


Scheideanstalt Vorm. Roessler). 


Alloy Steel : Heat Treatment 
Welded constructional elements, for example for aircraft, 
having a minimum strength at the weld of 60 kilograms per 


square millimetre without brittleness, are made trom an 


alloy steel capable of precipitation hardening and contain 
ing O.05-0.25 pel cent. ol carbon, O.25-5.0 per cent. of copper, 
and 


one ot the following additions: o.8-10.0 per cent. oi 


manganese, 0.5-3-0. per cent. of silicon, 0.2-3.0 per cent. of 
nickel, 


molybdenum, 0.2-1.0 per cent, of vanadium, 0.5-3.0 per cent. 01 


chromium, 0.5-5.0 per cent. of 0.5-3-.0 per cent. 0 
tungsten, 0.1-0.5 per cent. of zirconium, or 0.1-0.5 per cent. ol 


phosphorus, but no titanium. Two or more of the additional 
elements may be present in lesser quantities to give the de 
sired properties. The steel may be subjected to precipitation 
hardening by tempering between about 400 and 800° C., and 


preferably between about 450 and 700° C., with or without a 
previous normalising treatment, or it,may be normalised only. 
445,542 1s (See Specification 


506,641 of Schoeller-Bleckmann Stahlwerke A.-G. 


Specification referred to. 


Alloys : Electric Furnaces ; Rolling 


Articles such as rolling-mill rolls are formed from pow- 


dered material containing metal carbides and a_ metallic 


binder by compressing the material in a mould and locally 
and progressively heating the material in a zone moving in 
the direction in which pressure is exerted. The heating may 


progress from one end to the other or from the centre out- 
wards to the ends of the mould. 

The carbides 
chromium, 


the metai may be iron, cobalt, or nickel. 


The articles formed may be 


solid or tubular. may be tungsten, molyb- 


denum., titanium. and 
The 


placed in a carbon or graphite mould surrounded by carbon 
packing, an insulating sheath and electric heating coils. The 


vanadium, tantalum, or 


material is 


mould may be of refractory material such as magnesia, zir 
conia, and chromite. Compression is effected by a plunger or 
forging hammer operated hydraulically. In one form, small 
slugs of the powder are successively formed in the mould 
under heat and pressure and progressively welded together. 
Thus, powder for the second slug is placed on the preformed 
slug. Smaller intermediate portions of the powder may be 


The 


slugs may be formed outside the mould under pressure, with 


compressed between each slug to assist in welding. 


or without heating, then superposed in the mould and welded 
together by progressive heating under pressure. Rings or 
tubes may be formed similarly in a mould by means of « 
spindle and an annular piston. The material may be com 
When the mould is made of re- 
fractory material such as magnesia, the heating is effected 
by induction. The heating coils may be individually con- 
trolled so that the heating zone can be progressively moved 
or the heating coils may themselves be moved along the 
mould. The hollow cylinders may be used as working sur 
faces for rolls and may be provided with central shafts of 
steel or other metal which may be cast therein or secured 
thereto. The rolls may be mounted in a four-high mill. (See 
Specification 506,728 to Metal Carbides Corporation). 


pressed by opposed pistons. 


Alloys 

Allo) 
per cent. of carbon, 2.1-15 pel 
or both, 


steels suitable for high speed tools contain 0.7-1.8 
tantalum or niobium 
with or without 
up to © per cent. of chromium, up to 


20 per cent. of cobalt, and up to 5 


cent. ol] 


and 0.3-5 per cent. of vanadium, 
any of the following : 
per cent, of tungsten or 
both. The tantalum or niobium may be 
replaced by the amount otf titanium. (See 


Specification 507,983 to Deutsche Idelstahlwerke A.-G.). 


molybdenum or 


partly same 


Deoxidising Steel 
deoxidation of 


with calcium carbide, 
the melting point of the calcium carbide and its reaction 


In the steel baths 
products is reduced to below the melting point of the steel 
by the addition of one or more of the fluorides of alkali and 
alkaline earth metals and aluminium, the carbide content of 
the mixture used being at least 50 per cent. Oxides and car- 
bonates of alkali and alkaline earth aluminium 
added to the car- 


metals and 


In an amount up to 10 per cent. may be 
bide mixture especially when the latter contains fluorspar 
and 1947/02, 


(lass 72}, and 395,158 are referred to. 


cryolite. [both in 
(See Specification 


508,012 to Rochling’sche Eisen und Sitahlwerke Ges.), 


Specifications 18Qg62/00, 


/ 


Iron Powder 


In the production oi iron powder by the reduction of tron 
oxide by hydrogen, powdered iron is moistened with water in 
the presence of small quantities of an iron halide and ex 
posed to the action of the air, preferably with stirring, a 
moderate temperature, say 120-200° C., being maintained, the 
oxidation product so obtained being reduced by hydrogen at 
500-600° C. Before its reduction, the oxidation product may 
be heated to 350-4009 C., preferably in the presence of air, 
say ina rotary furnace. ‘The iron halide is preferably terrous 
and it 
chloride or 


chloride, may be produced by adding 


hy droc hloric 


ammonim 


acid to the powder when it is 
moistened, The resultant iron powder is of great fineness and 
reactive capacity and of very low bulk weight. Its :c iten: 
of metallic iron may be raised by subjecting it to a si cond 
reduction with hydrogen. (See Specification 


Deutsche Gold Silber-Scheideanstalt Vorm. 


- = >= { 
( () 
79°72 


und Roessler). 








PRETORIA STEELWORKS EXTENSION 

The South African Iron and Steel Industrial Corporation, 
Ltd., have placed with the Woodall-Duckham Vertical Retort 
and Oven Construction Co. (1920), Ltd., an order for a second 
complete by-product coking installation to be built at their 
Iscor Steelworks near Pretoria. The value of this order is 
just on £475,000. 

The new oven battery will comprise 45 top-charged, W-D 
secker coke ovens designed for blast furnace gas underfiring. 
lhe ovens will be 4o ft. 8 in. 13 ft. high and 16 1n. 
average width, and the battery will be capable of carbonising 
g6o tons of washed coal a day. 


long, 


The new battery will be laid 
out on a new site, but on the by-product side advantage will 
be taken of the original facilities for extension. 

The contract provides for 2 sets of electro-detarrers tor the 
extended plant, and for a new concentrated ammonia plant 
capable of manufacturing liquor of 25 per cent. strength. The 
capacity of the benzol plant will be doubled, provision being 
made at the same time for the production of pure toluol. 
Finally, a pipe-still type of tar distillation plant has been 
adopted to deal with 1oo tons of crude tar per day and this 
installation «will produce finely cut 
suitable wash oil for benzol recovery. 


fractions including a 


FRENCH CHEMICAL MANUFACTURERS have received circulars 
trom the Direction of Explosives and Chemical Products, asking 
for their expected consumption of chemical products for the first 
quarter of next vear. 
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SCARCITY OF COPPER AND ZINC IN GERMANY 
I.—An Analysis of the Copper Position 


By 


D.D. HOWAT, B.Sc., A.Inst.M.M., A.I.C., Ph.D. 


OPPER and zinc are metals vital to a nation engaged 

in modern the armies, the 
demands of an air force and the equipment of naval vessels 
all call for large amounts of these metals. ‘he principal 
uses of copper are, of course, in the electrical industry and a 
high-purity metal is essential for almost all the jobs in this 
industry. ‘The two outstanding properties of copper that 
account for its extensive use in the electrical field are its high 
conductivity and its high ductility, and these two properties 
are developed to their maximum degree in high-purity metal 
only, Electric motors, telephones, wireless receivers and 
transmitters, cables, generators, and the intricate ignition 
systems of internal combustion engines constitute some of 


warfare: mechanisation oft 


the almost insatiable demands for high-purity copper in the 
armament industry. The metal is employed also in the 
manufacture of brasses and bronzes for tubes, 


lers and jor anti-corrosion purposes generally. 


valves, propel- 

Cupro-nickel 
alloys are used for condenser tubes, for steam-turbine blad- 
ing and for electrical resistance elements. Copper is also an 
essential all the very important group of 
containing upwards of go per cent. aluminium, 
which are used so extensively in the construction of high- 
speed aeroplanes. 

The figures for world consumption of copper have shown 
a decided increase during the past two or three years and, 
naturally, the increase has been particularly marked in those 
countries where the demand for armaments has been a domi- 
nant feature, for example, in Germany and Japan. 
typical figures are as follows :— 


constituent of 
™ light alloys,”’ 


Some 
(‘OPPER (ONSUMPTION 
1930. 

1,894, 500 

185,300 

126,300 


IN METRIC TONS. 
1937. 
2,184,300 
228,300 
183,000 
303,600 
790,700 
123,000 
So far as the great copper producing centres are concerned 
Germany is very unfavourably situated to receive supplies of 
this vital metal in war so long as the allied navies of Britain 
and France remain in control of the seas. 


1938. 


World total 1,975,700 


Germany 
Japan 

Britain 
United States 
France 


World Producing Centres 
The most important centres in the world for the production 
of copper ore are:—U.S.A., Northern Rhodesia, Canada, 
Belgian Congo and Chile, with Russia barely qualifying for 
a place in this list. The figures for the three years 1935 to 
1937 are as follows :— 
PRODUCTION OF COPPER ORE (in terms of metal) IN LONG TONS. 
1935- 1930. 1937: 
1,470,000 1 700,000 2,300,000 
3395723 548,674 748,009 
168,659 170,728 245,888 
187,053 187,959 236,620 
105,98! 94,150 148,210 
262,864 252,162 410,000 
82,000 90,000 


W orld 
U.S.A. 
Northern Rhodesia 
Canada 

Belgian Congo 


Total 


Ik;ven before the present war Germany could not obtain 
copper from any of the great producing centres without the 
expenditure of foreign currency, though there may have been 
less difficulty in the case of Chile in view of the close trade 
relationships developed by Germany in the South American 
republics within the last six years. In all the other cases, 
however, the expenditude of foreign currency would be 
obligatory, and it is an interesting commentary on the need 
of copper that even under those conditions Germany increased 
lier imports of copper trom 127,549 tons in 1930 to 272,400 
tons in 1938. 

[t is an admitted fact that there has been a marked scarcity 
of copper in Germany for some years past and very strong 
efforts have been made to avoid the use of copper for non- 
essential purposes and also to substitute cheaper and more 
readily available substances such as 
I.ven before the war was caused in the German 
industry when the use of zinc was recommended instead of 
copper and at the same time instructions were issued to use 
zinc very sparingly. A notable example of the use of sub- 
stitutes for copper was made public in describing how two 
new German plastics, known as ‘‘ mipolam ”’ and “ astralon ”’ 
were used in the spring house equipment of the Spa at 
Neuenahr. ‘The spring waters have a certain corrosive action 
and some of them are pumped from the earth at temperatures 
up to 62° C., and it was tormerly believed that only copper 
pipes would resist the corrosive action at these temperatures. 
In the new equipment, however, the plastics were used for 
pipes and it is claimed that ‘‘ mipolam ”’ will resist tempera- 
(ures up to 80° C. without softening. It has been disclosed 
that ‘‘ astralon ’’ production involves the use of coal and 
calcium carbonate as bases. 


zinc and zinc alloys. 
contusion 


Sources of Supply in Normal Times 


In view of these tacts and of the largely increased amount 
of copper imported into the country there can only be one 
of two explanations, either that the demands of the armament 
industry have suddenly: become colossal or, and more prob 
ably, that quite extensive stocking of the metal has been tak- 
ing place. There are three ways'in which Germany supplied 
her demands in normal times—first by importing metal, 
usually crude blister copper, secondly by importing ores, 
mainly cupriferous pyrites, and lastly from ores mined in- 
ternally. An abstract of the statistics of the German copper 
supplies is given as follows by the current issue of the Ameri- 
man hand-book Mineral Industry :— 

GERMAN COPPER STATISTICS 


IN METRIC ‘TONS. 


1034. 1935. 1930. 1937. 19358. 


Total metal imports 180,247 27,549 


3,395 
13,300 
39,124 
27,807 


109,920 272,400 
53314 5,932 
11,527 7;O11 


52,001 


Belgium 
Yugoslavia 
Rhodesia 76,503 


Belgian Congo 39,93! 


29,608 














































































P 1934. 1935- 1930. 1937. 1935. 
U.S.A. 49,043 16,588 6,568 23,935 62,330 
eee 1,524 6,414 18,995 
ED.” <ineecendabwed 18,994 19,020 40,006 
‘Total ore Imports 324,921 400,535 452,471 5555577 653,930 
France pindieks 65,404 86,227 155,869 
Netherlands 115,864 131,236 114,287 
Belgium 62,902 66,752 53,710 
Denmark __........ 63,205 45,804 50,288 
See 14,860 31,324 306,077 


Dyomestic ore 


output 1,009,711 — 1,201,374 1,245,001 - 
Metal content 

of above 25,000 - 29,800 32,800 — 
Smelter output 52,000 50,700 59,000 00,000 — 
Refinery output 170,000 190,439 209,000 225,900 242,700 


Smelting of{Internally, Produced and Foreign Ores 

The internally produced ores are the low-grade Mansfeld 
shales and those mines can only be operated with the aid of 
a Governnrent subsidy. The grade of the ore is only about 
and the total metal production, even 
under the present increased production, is only 32,000 tons 
or scarcely ig per cent. of the total of imported metal. 
Jn normal times, however, the employment of the 13,000 men 
in the mines was probably considered as a useful return on 
the subsidy. ‘The imported ores are cupriferous pyrites, ob- 
tained largely in Norway and Spain, together with burned 
pyrites. Lhe cupriferous pyrites serve a double purpose, 
in that they are burned in kilns for the production of sulphur 
dioxide, which is manufactured into sulphuric acid and oleum, 
both of which are essential for the high-explosive industry, 
while the residues, along with the internally produced ores, 
are treated in smelters for the recovery of the copper. These 
imported ores are also low-grade as can be seen by taking 
the figures for 1937. In that year the metal content of the 
internally produced ores was 32,000 tons while the total 
smelter output was about 60,000 tons, so that the copper con- 
tent of thle 555,000 tons of imported ores was only about 
25,000 tons or an average copper content of about 5 per cent. 


25 per cent. copper 


Imported Supplies in War 


If we now examine the question of what supplies of im- 
ported metal or ore will still be available to Germany under 
the present conditions, it will be seen that, on account of the 
action of the British Contraband Control, supplies of metal 
will have been suspended from Rhodesia, Canada, Chile, 
selgian Congo, and the U.S.A. In 1938, out of a total 
import of 272,40c tons, these sources supplied 235,000 tons 
or over 86 per cent. As to imports of ores, the two largest 
sources of supplies in Europe are Spain and Norway; from 
the latter certain supplies will still be available but the 
Spanish supplies will have been lost. Supplies of other low- 
grade ores from France have likewise been lost. As has 
been noted, however, the most serious loss is that of the metal 
imports, the total supply furnished by the smelters in Ger- 
many being only about 25 per cent. of the total production 
from the refineries, so that even if all the ore supplies were 
still available a deficiency of about 75 per cent. would remain. 

The existence of quite considerable stocks of copper in 
Germany must be regarded as almost a certainty. If 1935 
and 1936 be taken as approximating to the requirements an- 
nually, the average amount of metal imported was about 
140,000 tons per year, which together with approximately 
60,000 tons of metal produced from the smelters gives 200,000 
tons consumption annually. As a result of the increased 
scale of imports during 1937 and 1938, 442,000 tons of copper 
entered the country. Allowing for the rate of consumption 
just calculated, this will result in a stock of about 160,000 
tons of metal above the usual requirements, a figure which 
was probably much augmented during the first eight months 
of 1939. 

With regard to the territory now incorporated in (Germany, 
it can safely be said that the internal production of copper 
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will be only a fraction of war-time requirements. It was 
reported last year that the Mitterberg copper mine in Austria 
was to be reopened, and also that another old mine on the 
‘ight bank of the Salzach near Bischofshofen was also re- 
opening. In May, 1938, it was understood from Czecho- 
slovakia that the Krompachy copper mines at Nizny Slovensky 
Spis district) were being reopened and that an old electro- 
lytic copper plant formerly used at Mitterberg in Austria 
was being reconstructed and modernised at the Krompachy 
mines and that in June, 1938. 
Mining was started in March, 1938, and 700 men were em- 
ployed. It was estimated that the production of the plant 
would become almost equal to the total Czechoslovakian con- 
sumption, about 25,000 to tons annually. From 
Poland, the Silesian-American Corporation reported that their 
subsidiary company, The Giesche Spolka Akcyjna had been 
conducted at a loss of G95,0260 zlotys for thie year ended March 
31,1938. It would not appear that in any of the annexed 
territories will Germany find the large amounts of copper she 
will require for the prosecution of a long war, and in fact 
the supplying of the industries in those regions may be a 
liability in this respect. 


it was to be in operation 


30,000 


Possible External Supplies in Europe and Asia 


There are tairly large and well-equipped copper mines and 
smelters in Jugoslavia and these are in process of extension, 
but transport to Germany will present the usual problems 

ssociated with the Balkans and even if the total production 
were made availakle Germany’s supplies would only be aug- 
mented by about 40,000 tons annually. The Russian copper 
mines are located in two centres, the Kazakstan mines at 
Qungrad, south of the Aral Sea, and the Balkash ores near 
the northern shores of Lake Balkash. During 1937 the esti- 
mated copper consumption in Russia was 140,000 tons and the 
total smelter output Jess than go,oo0 tons, while the imports 
into Russia were 64,765 tons. In these facts it is 
highly unlikely that much of the copper from the Russian 
deposits will find its way to Germany. The necessity for 
shipping the material through the Black Sea and the Mediter- 
ranean will also restrict any extensive transfer even if such 
were contemplated. 

It is scarcely to be wondered that, in a recent issue of the 
Frankfiirter Zeitung, there appeared an article showing how 


view of 


much the production of zinc had increased since the conquest 
of Poland and urging the adoption of zinc and its substitu- 
tion for as many purposes as possible for which copper had 
formerly been employed. If the forecast of a three-years’ 
war materialises then Germany’s position in regard to copper 
supplies will be a very precarious one long before that period 


of time has elapsed. 








OFFICERS OF INSTITUTE OF METALS FOR 1940 


At a recent formal general: meeting of the Institute cf 
Metals the following nominations were made to fill vacancies 
occurring on the Council next year: As President, Lieut.- 
Colonel the Hon. R. M. Preston, D.S.O., managing 
director of Rio Tinto Co., Ltd. As Vice-Presidents, Dr. 
S. F. Dorey, chief engineer, surveyor for Lloyds Register of 
Shipping; Eng. Vice-Admiral Sir George Preece, K.C.B., 
l-ngineer-in-Chief of the Fleet; Mr. A. Y. G. Smout, chair- 
man of metal group companies of Imperial Chemical Indus- 
tries, Ltd. As Honorary Treasurer, Lieut.-General Sir J. 
Ronald E. Charles, K.C.B., C.M.G., D.S.O., director of 
British Aluminium Co., Ltd. As Member of Council, Dr. 
\V. E. Alkins, research manager of Thomas Bolton and Sons, 
l.td.; Mr. G. L. Bailey, M.Sc., chief officer, development 
department, British Non-ferrous Metals Research Associa- 
tion; Mr. F. C. Braby, M.C., B.Sc., director and London 
general manager, Frederick Braby and Co., Ltd.; Colonel 
». G. J. Gueterbock, D.S.O., M.C., T.D., M.A., managing 
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Metallurgy in Ancient Britain 

yaaa has always been to the fore in the develop- 

ment and use of metals. In fact, a considerable metal 
culture was In existence in this country when the Romans 
first Janded. This, with other interesting facts about the 
history of metals, was explained by Mr. A. Pinkerton 
when he was inducted president of the Birmingham 
Metallurgical Under the title of 
‘* Metals in the Service of Mankind,’’ 


address traced the development of metals by man from 


Society recently. 


his presidential 
their first known use in 5000 B.c. down to the present 
day. He pointed out that once a beginning was made, 
the employment of metals was quickiy extended. [ven 
in ancient Egypt they were used for a number of ‘archi- 
tectural and domestic purposes, as well as for tools and 
weapons of war. ‘The search tor ores no doubt proved 
a great incentive to exploration, and this in turn carried 
the knowledge of metals further afield. A curious use 
of iron in ancient Britain was in the form of currency 
bars, described as resembling partly-finished swords and 
consisting of a flat slightly tapering blade with blunt 
edges. Mr. Pinkerton added that the discovery of metals 
had little effect at first on the everyday life of the com- 
munity, as gold, silver and even copper were used for 
ornamental and decorative purposes long before they 
were put to any useful employment. Once the elementary 
arts of metallurgy were discovered, and plentiful supplies 
found, metals became fairly 


of the usetul ores were 


plentiful and were put to an ever-increasing number 


of uses. To-day there was hardly a phase of man’s life 


iy Which metals did not play an important part. 


Zinc and Lead from Australia 

HE Electrolytic Zinc Company of Australasia, Ltd., 

and Broken Hill Associated Smelters Pty., Ltd., have 
entered into contracts for the supply of zinc and lead to 
the British Government for the period of the war and 
three months after. Both companies have issued state- 
ments that the contracts have been made with the approval 
of the Commonwealth Electrolytic Zinc 
that, British 
Government of terminating the contract when deliveries 


Government. 
announced subject to the option of the 
averegated 36,000 tons of zinc, it had contracted to sell 
3,000 tous of refined zinc a calendar month f.o.b. Risdon 
(Tasmania), at 4,18 15s. Australian currency a ton, plus 
the usual premium which refined zinc carries over and 
above g.o.b. (good ordinary brand) spelter. The price is 
subject to adjustment at half-vearly intervals in accordance 
with specified rises and falls in producing costs. Broken 
Hill Associated Smelters Pty., Ltd., acting for itself and 
its shareholding companies, which supply the lead con- 
North Broken Hill, Ltd., Broken 
Hill South, Ltd., and Zine Corporation, Ltd.—announced 
that, subject to the option of the British Government of 


centrate for smelting 


terminating the contract when deliveries aggregated 
166,000 tons of lead, it had contracted to sell 13,875 tons 
of lead a calendar month, f.o.b. Port Pirie, at £18 16s. 7d. 
Australian currency a ton. ‘This price is subject to 
adjustment at half-yearly intervals in accordance with 
specified rises or falls in producing costs. In the year 
ended June 30 last, Electrolytic Zinc Company refined 
69,825 tons of zinc. Allowing for an Australian con- 
sumption of zinc of about 30,000 tons annually, the quan- 
tity which the company has contracted to sell to the British 


Government represents approximately the whole of the 
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exportable surplus. Broken Hill 
produced 182,214 tons of lead in the year ended December 


Associated Smelters 


31 last. 


Sheffield and Essen 

N a special article published last Monday, The Times 

makes some interesting comparisons between the steel 
production of Shefhield and that of Essen, Thanks very 
largely to the loyal and enthusiastic efforts of the workers 
in the Shetheld forges and engineering shops, not one 
of whom has refused to put in extra hours of work when 
employers have had to ask for them, the output of 
armour plating, heat-resisting steels, shells, bombs, tuses 
the highest accuracy ‘* leaves 


and precision parts of 
Essen agegrievedly bemoaning her one-time world su- 
premacy.’’ Germany, moreover, has lost more than 


Shefheld University has captured the 
The Sir Robert Hadfield Laboratories 
have placed the university in the van of metallurgical 


practical priority. 
theoretical crown. 
research. Much of its work is on light steels, and it has 
a certain pity for the pilots of German aeroplanes, whose 
inferiority it attributes to the poor “quality of steel used, 
arising from lack of alloys. A large industrial concern, 
which also contributes to research, is guarding against 
just such an error, and has made secret and surprising 
provision for its supply of molybdenum and other metals. 
[t is worth noting that contro!—that presumably necessary 
evil—had not here the disruptive influence it exerted for 
a While in other trades. Under the Iron and Steel lk edera- 
tion the industry had voluntarily accepted a form of 
control, and such chafing as has occurred at tardy delivery 
of materials has arisen not from lack of organisation but 
because it had so much suddenly thrust upon it. [Except 


for certain special steels there is no bulk shortage, 
although here and there a firm may run short because 
of distribution difficulties. Transport is no easy matter; 
the traffic is terrific and sufters from petrol rationing and 
the diversion to the railways of goods normally shipped 


down the coast. 


West Australian Iron Ore 


N view of the statement made last month by Col. 

Llewellin, Parliamentary Secretary, Ministry of Supply, 
concerning the Government’s purchases of ores from the 
Dominions, news of the fresh development of iron ore 


Dr. W. G. 


adviser to the Commonwealth 


deposits in Australia is especially interesting. 
Woolnough, geological 
Government, on his return to Perth recently, made a very 
favourable comment on the iron ore deposits at Yampi 
Sound, Western Australia, which he had just inspected. 
Commonwealth 
Government, the State Government and the Yampi Sound 


By mutual arrangement between the 
Mining Co., complete tests were being carried out on 
Koolan Island, the site of the major iron ore deposits 
So far the 
tests had involved a complete geological survey of the 


in Yampi Sound area, said Dr. Woolnough. 


whole Yampi Sound area, based on aerial photographs 
taken by the R.A.F. some time ago. ‘The next step 
necessary was to verify the continuity of the ore bodies 
This had 


been determined by the collection of very extensive samples 


underground and to determine their quality. 
of iron ore. The underground extension of the ore bodies 
was being investigated by means of a series of tunnels, 
but it was almost impossible to predict the duration of 
the examination. 





és 


Nickel Carbonyl for Nickel Metal 
A Novel and Efficient Substitute 


Hi. employment ot nickel carbony! in the production ot 

nickel metal from nickel-copper matte in the well-known 
Mond nickel process is a technique of some years’ standing. A 
process for producing nickel from the carbonyl, differing in 
some respects from the Mond method, is protected in German 
Patent 618,108 in the names of the [.G. Farbenindustrie A.G., 
LL. Schlecht and M. Naumann. 

According to P. Assman and UL Schlecht in 
Metallwirtschaft, 1939, 22, p. 467, it is now possible to cover 
a considerable part of the German nickel requirements by 
using nickel carbonyl Ni(CO), in powder form instead of 
nickel metal for obtaining pure nickel, various nickel alloys, 
etc. The use of the carbonyl for such purposes as nickel 
chromium alloys, special brasses and bronzes with a nickel 
content, copper-nickel alloys, and nickeliferous aluminium, 
is said to be much cheaper than using nickel metal for 
such purposes, and the products are claimed to be at least 
equally satisfactory. 

The many-sided uses of nickel metal in the metallurgical 
industry are sufficiently known, but the use of nickel carbony! 
as a substitute for nickel metal appears to be novel and some 
particulars of the 
interest. 


method of its employment may be of 

In the first place, the use of nickel in the form of its ca: 
bonyl caused difficulty, principally because of the material 
being in powder form, but these early difficulties have been 
overcome. For obtaining pure nickel from the carbonyl, it is 
usual to employ either a coke-fired crucible furnace or a 
coreless induction furnace of about 600 kg. capacity. In the 
latter type of furnace, it is recommended to add a certain 
amount of nickel scrap to the carbonyl powder and to melt 
this mixture under a good covering of sand or powdered glass, 
and then to introduce further quantities of the carbonyl under 
the liquid slag until the full charge is reached. The molten 
charge is then deoxidised and desulphurised by manganese 
and magnesium additions in quantities of about 50 gm. each 
to each 100 kg. of nickel. 

The principal function of the manganese is deoxidation, 
and of the magnesium desulphurising, the nickel. Naturally, 
the nickel carbonyl decomposes in the furnace to form nickel 
metal and carbon monoxide gas, and while the latter escapes 
from the metal bath, it is said that this escape is not so rapid 
as to be violent. When the nickel produced is required to 
take a high polish, it is important that the sulphur content 
be very low, and the nickel obtained from the nickel carbony]| 
powder lower in sulphur content than the usual trade nickels. 
As is generally known, the melting and pouring of 
pure nickel requires good personal experience and care, and 
the same applies to the use of carbonyl powder. The nickel 
carbonyl powder can be sintered without melting by heating 
it to a temperature of 1000-1200° C. and in this way sinter- 
blocks of high purity which can be rolled and smithed are 
obtainable. In this case, of course, the nickel carbony!] 
becomes reduced to metal in the sintering operation. 

In the production of iron-free nickel-chromium alloy (80 
per cent. nickel, 20 per cent. chromium) there was some diffi- 
culty in the beginning in using the carbonyl powder instead 
of metal, but this difficulty is avoided in the following method, 
using g coreless induction furnace with an acid lining. For 
the first melt a mixture of nickel scrap and carbonyl powder 
is employed, with a good covering of powdered glass. After 
the charge and slag are melted, a fresh supply of the car- 
bonyl is added to the melt and the slag is changed. This 
process is repeated until the desired quantity of nickel is 
obtained The first deoxidation is made by a manganese addi- 
tion in the form of a nickel-manganese alloy, or if some iron 
is permissible in the alloy being produced, high-grade ferro- 
manganese may be used. The slag is then removed, and 
chromium, pre-heated to redness, is added to the melt. A 
new lot of slag-producing material is added and the rest of 
the manganese alloy, and, if desired, other alloying con- 
stituents, can be added. Magnesium in the form of nickel- 
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Inagnesium is added in small quantities, usually up to o.15- 
0.20 per cent. of magnesium, for desulphurising. 

For producing copper-nickel alloys by the use of carbony] 
powder, the melting procedure is the same as in the pro- 
duction of pure nickel, but for continuous operation a low 
frequency furnace is used. In this case the addition of the 
nickel carbonyl powder to the turnace is said to be simple. 
The addition of small percentages of nickel in the form ct 
carbonyl powder to aluminium is said to present no difficulty ; 
the usual addition is the equivalent of about 2 per cent. 
nickel. 

The authors state that in all cases in which nickel carbony] 
has been used to replace nickel metal, the products in no 
sense have been inferior to those made by the use of nickel 
metal. Moreover, the average higher purity, and particularly 
the very low sulphur from 
advantages compared with trade nickel metal. 


and treedom hydrogen, are 








Manganese Ore in the U.SA. 


Production, Imports and Stocks 

OMESTIC production in the U.S.A. of manganese ore 
containing 35 per cent. or more manganese (natural) dur 

ing November, 1939, was 4,490 long tons, shipments were 
4,100 tons, and producers’ stocks at the end of the month were 
1,800 tons, according to the Bureau of Mines, United States 
Department of the Interior. In October, production and ship- 
ments were 3,400 and 3,200 tons respectively, and producers’ 
stocks at the end of the month were 1,600 tons. ‘The rate of 
shipments during November was considerably more than the 
monthly average of 2,110 tons in 1938, when the total 
amounted to 25,321 tons. 
According to data supplied by the Bureau of Foreign and 


ig 
Domestic Commerce, November imports for consumption ol 
manganese ore containing 35 per cent. or more manganese 
were 53,855 long tons containing 20,511 tons of manganese. 
Of the imports in November, the Gold Coast supplied 42 per 
cent., Cuba 23 per cent., the U.S.S.R. 18 per cent., Brazil 9 
per cent.. and British India 8 per cent. General imports 
amounted to 55,844 long tons containing 26,851 tons of man- 
ganese in November, of which Gold Coast supplied 27 per 
cent., Cuba 22 cent., British India 
20 per cent., and the Union of South Africa 10 per cent. All 
the above ore contained 


per cent., Brazil 21 pet 


more than per cent. manganese; 


35 
there were no receipts of ore containing 10 to 35 per cent. 
manganese in November. For the first eleven months of 1939, 
general imports of ore containing 35 per cent. or more man- 


ganese were 583,148. 


Stocks of manganese ore in bonded warehouses on Novem- 
ber 30 amounted to 887,720 long tons containing 437,323 tons 
of manganese compared with 842,048 tons containing 418,721 
tons of manganese at the beginning of 1939. 








STEEL TUBES FOR WATER WELL CASING 


At the request of the War Office, and with the full co-opera- 
tion of the Water Well Drillers’ Association, the British 
Standards Institution has recently issued a British Standard 
for Steel Tubes for Water Well Casing (B.S. 879-1939). 

Che specification applies to lapwelded and weldless tubes 
of nominal diameters from 4in. to 48 in. with two types of 
screwed joints, namely, screwed and socketed (with V cr 
square form threads) and with flush joints inside and out with 
square-form threads. The quality of the steel is determined 
by tensile bend and flattening tests, while flattening tests are 
also included to determine the quality of the weld. Hydraulic 
test pressures are prescribed, and general requirements are 
included in respect of the accuracy of the alignment of joints, 
of coating and oiling of tubes, and of packing for transport. 
Fully detailed requirements are given for the dimensions cf 
the tubes and sockets and their screw threads. 

Copies of the new specification may be had from the British 
Standards Institution, 28 Victoria Street, London, S.W.1, 
price 2s. 2d. post free. 
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PIG-IRON 


MANUFACTURE IN AMERICA“ 


Iron Ore and its Transport 


Y tar the greater part of American pig iron—about 80 

per cent, of the total is manutactured 
in a region which depends for its raw the 
Central Appalachian coal fields and the iron ore deposits 
of Northern Michigan, and Minnesota, Herein 
are found not only the great producing centres of Pittsburgh 


oe 


in a normal year- 


materials upon 
\\V isconsin 


and Chicago, with their super-plants of Homestead and Gary, 
but also the districts of Cleveland, Buffalo, Detroit and the 
Ohio River Valley, in each of which are plants the annual 
productive capacity of which is measured in millions of tons. 
The region may be defined as that encircled by the Alleghany 
Mountains, the (,reat 
the Ohio 
and the Mississippi rivers. 
In this 


Lakes, and by 
mid-western area 
have been felt the tuli 
effects of the unusual 
combination of economic, 
geographical and _ metal- 
lurgical conditions which 
American methods of pig- 
iron the 
blast- 


devel- 


manutacture and 
American type of 


furnace have been 

oped to meet. 
Some of the 

this 


very 


plants in 
are situated 
either to the 
middle Appalachian coal 
fields or to the Lake 
Superior ore deposits. At 
the one extremity will be 
found 


rep1o7 


close 


| Penn- a ig 
sylvania, where the Cam- | FER) i ante 
bria plant of the Bethle ¢ ; 
Steel Company is 
located, literally on top of 
the coal, and at the other, 
a thousand 


Johnstown, 


» as 
m 


hem 


miles away, 


Duluth, which is, figuratively at least, on top of the 


The treight charges on coal at Johnstown are negligible, but 


ort. 


56.00 per ton of pig iron, 
Duluth freight charges on ore 


on ore amount te approximately 
while at are only S175 but 


on the coai about 44.25 per ton of pig iron. ‘The transporta- 


ition charges on ore and coal combined, therefore, are about 
the same in both cases. 

Plants between these points are situated alongside or near 
Water-courses, principally the Ohio River and its tributaries 
or one or another of the Great from which is derived 
relatively cheap transportation for either ore or coal or for 
both. 


mine 


Lakes, 


These geographical features do not completely deter- 
the 


desirability of the location for pig iron manufac- 


ture, since the cost and availability of scrap suitable for 


blast-furnace use and the proximity of the producing plants 
to the markets for pig iron and_ for blast-furnace by-products 
are other determining factors. But since all the plants of 
the Mid-West have had the same or very similar raw mate- 
rials, the constructional features and manufacturine methods 
of the entire industry in this district have been largely deter 


mined by the nature of these materials and the problems 





From a paper presented by William A. Haven, of Cleveland, 
Ohio, U.S.A., to the Iron and Stee! Institute. 





* 


‘By courtesy of the Republic Steel Corporation. 

Plant with four blast furnaces in Cleveland, Ohio, district. 

for unloading from lake carriers and transferring raw materials from 

stock piles to the blast-furnace stock trestle are shown: in foreground 
flue dust recovery and sintering plants. 


incident to their mining, beneficiating, transporting and 
smelting, 

Krom a chemical-analysis standpoint the Lake Superior ore 
fields have provided a sufhcient variety of ore for the manu 
facture of all the principal foundry and steelmaking grades 
of pig iron, but not ferro-alloys. A few mines in the Cuyuna 


can supply cores with manganese contents of from 5 


Pahee 
to fo per cent., and two of them with more than 15 per cent. 
of manganese, but the shipments of these are relatively small. 
‘hese the 


There is 


are used only for the regulation of manganese 


content in the ordinary grades of pig iron. some 


manganese 


¢‘ 


ore produced 


Western 


American re 


in Southern and 
States, but 
quirements of these mate 
rials have in_ ordinary 
times been imported over 
SC as, 

There is also a scarcity 
in the Lake Superior fields 
of extremely 
phorus grades, such as ave 
held in such high esteem 
in England for the pro- 
duction of hematite iron. 
Only one or two mines can 


low-phos 





ship ore of less than O.O1T5 
per cent. phosphorus con- 
tent. It should be re- 
membered, however, that 
the output of hematite pig 
rr in America is very small. 


“3 


Scarcely any acid 
hearth 


open 


steel 
for 


ag is produced 
the manufac- 
ture of steel castings. The 
acid open-hearth steel pro 
the States is 
per cent. of the 
cent, in the United 
There are, however, sources of very low-phos 
phorus ores, such as some of the New York State magnetites 
previously reterred to, 
developed if need be. 


except 


Facilities 


duction in 
about 1 
io_al, as compared with almost 20 per 
Kingdom. 
which could be more extensively 

The great bulk of the Lake Superior ores is, however, 
eminently satisfactory for the manufacture of foundry pig 
iron and of pig for use in making steel by the acid Bessemer 
or basic open-hearth methods, which, in America, represen: 
more than go per cent. of the total. ‘The Bessemer pig iron 
output in 1937 was 16 per cent., basic 66 per cent. and foun 
dry, including malleable, 13 per cent. of the total. The 
remaining 7 per cent. was classified as low phosphorus. No 
lon, strictly speaking, of basic Bessemer grade was made. 
The Newfoundland Alabama near-basic 
3essemer quality, but pig iron made from them in America 
is all converted by the basic open-hearth process. 


ores of and are 


As to iron content, although the average is declining each 
vear, very little ore is shipped from the Lake Superior ranges 
that has less than 50 per cent. of iron in the natural state 
except the manganiferous and so-called siliceous grades, the 
latter constituting only about 3.5 per cent. and 1.9 per cent. 
of the total. Bessemer ores were 


20.2 


per cent., basic ores 
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STOCK House BLAst - FugNAce PLANT 


Elevation of a typical blast-furnace plant located on a water-front. 


7o per cent., and high-phosphorus foundry ores 4.4 per cent. 
ol the total shipments, and the average iron contents of these 


were 54.606 per cent., 51.44 per cent. and 51.94 per cent., 


respectively, 

Ihe Lake Superior ores are surprisingly free from minerals 
obnoxious or detrimental to smelting, such as lead, zinc, 
titanium, and arsenic. Their sulphur content, for the most 
part, is too low to be a The 


serious problem. gangue-form- 


ing elements are chiefly silica and alumina, generally in 
proportions to form a blast-furnace slag of satisfactory 
analysis. Washing operations, however, have had a tend- 


ency to disturb the silica-alumina balance in certain ores, and 
means to keep this relationship in the slag at the desired 
hgure of about 32: 15 form one of the current problems cf 
\merican practice. 

In addition to their richness and, generally, their all-round 
satisfactory chemical qualities, the lake ores have the further 
advantage of being easily reducible. Mineralogically, they 
are practically all hematite, or mixed hematites and limon- 
ites, red, yellow, brown or blue in colour, soft and reasonably 
porous. Silicates of iron and other refractory minerals are 
not commonly found in any objectionable amounts, although 
these were amone the constituents of the original iron forma- 
tion, geologically speaking, from which the present commer- 


x "s 
*m WH,e, Satay 


Aerial view of Gary works; 
blast-furnaces. 





includes the world’s largest pig-iron producing plant. 


cial ore deposits were derived by leaching and oxidation. 
A few of the particularly in the Marquette and Ver- 
milion ranges, are hard and dense, apparently rendered so 
by the pressure and heat of igneous intrusions 
regional deformation of the iron-bearing rocks. These ores 
are especially well suited for use in the making of steel by 
the basic open-hearth process. 


ores 
; 


and by 


For the most part, however, the Lake ores are found in 
much the same earthy condition as they remained after the 
oxidation of the the 
cherty iron formations, being compressed in slumping by 
little more than their own weight. ‘Thus they occur in particle 
sizes that range from that of ordinary gravel to the finest 
powder. 


iron and the leaching of silica from 


Transportation of raw materials for blast-furnaces on the 
Great Lakes is one of the most interesting features of the 
American industry. The average amount of Lake ore ship- 
ments over the past twenty-five years has keen, in round 
figures, about 50,000,000 tons annually, but statistical data 
for 1937, although based on total shipments of about 
63,000,000 tons, are more satisfactory for the purpose of com- 
parisons. There are six upper lake ports equipped for ship- 
ping and sixteen lower lake ports equipped for 

The Lake vessels employed are little more 


receiving ore. 
than self-pro- 


[By courtesy of Carnegie-Illinois Steel Corporation. 
Twelve modern 


Typical American arrangement for lake-front plant, with docks, fast unloaders, reserve 
stock piles for ore and limestone, stocking and reclaiming bridges. 
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pelled barges, with the pilot-house and officers’ quarters for- 
ward, the boilers and engine room in the extreme after 
portion. The cargo hold occupies all the space between 
these, a compartment several hundred feet long, which is 
clear of intervening structure or equipment except bulkheads 
that extend from the bottom to the hatch deck at about 
1oo-ft. intervals. After loading there is frequently less than 
10 ft. of freeboard amidships, and there is no superstructure 
over the hatches, which are spaced only 12 ft. apart. During 
heavy seas, the entire length of the deck, between the pilot 
house and engine room, is sometimes awash, and passageway 
from one end to the other is cut off except by breeches-buoy. 

Seaworthiness in the Lake carriers has been exchanged to a 
considerable extent for advantages in other respects, as the 
first considerations in the design of the Lake carriers has been 
the economical transportation and handling of ore and coal, 
and the rapid loading and unloading. The 
built and largest carriers, turbine-powered 
long, and will carry over 15,000 gross tons. 


most recently 


_ are about 6oo ft. 
3 Speed is gener- 
ally at an optimum economic rate of about 12 
hour. 


miles per 
The draught of the vessels is limited by the water 
levels in Sault Ste. Marie Canal and certain rivers through 
which they must also pass. 


Blast-furnace Practice 

As regards blast-furnace practice, the most important ad- 
vances in the last half-dozen years have probably been in 
the preparation of raw materials. Methods of blast-furnacé 
operation have become more uniform as a result of crushing 
all ores to smaller sizes and the adoption in other districts 
of furnace lines and equipment that has been developed 
particularly for economical 
Superior iron ores. 


smelting of the fine Lake 
All new furnaces built since 1933 have 
been of the 1,000-ton class and the rebuilding of old stacks 
to larger sizes has continued. ‘This procedure has been justi 
fied not only by increased output per stack and consequent 
reductions in the ‘‘ cost above raw materials,’’? but by mark 
edly improved results metallurgically. Coke consumption 
rates have been lowered, flue dust losses have been curtailed, 
and pig iron quality has been improved in analysis and uni 
formity. The larger furnaces have also, as is now well 
known, shown a remarkable flexibility for satisfactory opera 
tion over a wide range of daily output. The annual pro 
duction of pig iron rose from 13 million gross tons in 1933 
to 36 million in 1937, while the production of ferro alloys 
increased from 344,833 tons to 997,681 in the same period. 








Hard-Facing Tools and Dies 


Preliminary Cleaning Essential 
RATIFYING results have been obtained by hard-facing 
dies and parts of machinery subject to excessive wear at 

the plant of a large manufacturer of calcium carbide. Hard- 
faced shear blades, drill bits, knives, heavy-duty hooks, and 
dies of all kinds are used in the production of steel drums. 

One particularly successtul application is the hard-facinz 
of a double seamer head which is part of a drum-making auto- 
matic double seamer. ‘This hard-faced head was in contina- 
ous service for over a year and during that period completed 
the double seams on both the tops and bottoms of 
415,557 100 lb. drums. The head is made of mild steel with 
wear-resistant alloy applied to the wearing or seaming edge. 
The cost of making up this head, including all labour and 
material, was approximately £3. Previously these heads 
were made of various grades of tool steel at a cost of approxi- 
mately £2 14s. each, including labour and material, and 
lasted, on an average, from three to four months. The tool 
steel heads, when worn below standard, were discarded and 
replaced with new ones. The hard-faced head, however, has 
been reconditioned by applying more wear-resistant alloy, 
and regrinding to standard gauge at a cost of about f2. It 
has been put back into service and, in fact, is just as service: 
able as a new head. 

Though the actual economies of hard-facing this particular 


1] 


part may seem small, the time saved through less frequent 
renewal of parts and fewer interruptions of production, a fact 
proved in so many instances where even small amounts of 
alloy are applied to wearing parts, is quite considerable. 
Other parts that have been successfully hard-faced at this 
plant include gauges for edging shears, corrugated rolls, 
grooving dies, drum-burring wheels, side-seaming wheels, 
and top threading dies for 100 lb. drums. 

Before applying the hard-facing material, the wearing 
parts are carefully cleaned by machining or grinding the sur- 
faces to be hard-faced, giving them as smooth a finish as pos: 
sible. All this work on the surfaces of the parts is done very 
carefully, leaving no thin, sharp corners and providing fillets 
it the hard-facing material is to be deposited in grooves. In 
applying the hard-facing alloy to steel, a blowpipe flame with 
an excess of acetylene is used. ‘The surface of the base metal 
is then heated to a sweating heat and the hard-facing alloy 
is flowed on. Following the application of this material, the 
part can be ground to the correct size by using suitable 
erinding wheels. 








Production of Pure Titanium 
Electrolysis and Solvent Processes Examined 


NVESTIGATION of the metallurgical properties of 

titanium by the U.S. Bureau of Mines has been limited 
during the past year to a survey of methods of preparing pure 
titanium, according to the Bureau of Mines Investigatioa 
Report, 3480 1940). Lhe extreme stability of 
naturally occurring compounds of titanium and the extreme 
reactivity of the metal even at fairly low temperatures make 
preparation of pure titanium difficult. Many attempts have 
been made to produce titanium by electrolytic methods. 
Several of these, the subject of conflicting reports in the 
literature, were investigated, A discussion of the methods 
employed to-day is not inappropriate, as this year marks the 
centenary of the birth of Nilson, the chemist who first suc- 
ceeded in producing titanium metal g5 per cent. pure (see 
THE CHEMICAL AGE, p. I11 

Because of the greater simplicity and lower cost, electro- 
lysis of various aqueous solutions was tried first. 


(January, 


, this issue). 
Solutions of 
chlorides and sulphates, as well as some containing organic 
anions, were tried over a range of #H and concentration and 
with iron, copper, lead, mercury, and titanium cathodes. All 
results indicated deposition of hydrogen rather than titanium. 
Attempts to produce an amalgam of titanium were unsuccess- 
tul. Co-deposition of iron and titanium was obtained from 
suitable solutions, but could not be developed practically. 
The following fused salt electrolytes have been investigated 
on a small 
fluotitanate 


scale: (1) 
with 


Mixtures of sodium and_ potassium 
without added titanium dioxide; (2) 
Mixtures of sodium and potassium fluoride with titanium 
dioxide in solution; (3) Bauxite mixtures similar to those used 
in the production of aluminium by electrolysis. 


and 


In (1) vola- 
tilisation loss was prohibitive, and no titanium was deposited. 
In (2) a compound rather than titanium metal was deposited. 
\VWork on baths of type (3) has not been completed. 

In the field of displacement processes, reduction with car- 
bon and hydrogen was tried first because of the low cost ot 
these materials. Results confirm the view that a pure titanium 
cannot be made by reduction with carbon. Hydrogen will 
not reduce titanium oxide at temperatures below 1,300° C. 

Magnesium, manganese, and sodium do not displace metal- 
lic titanium from its oxide; aluminium, by 
process 


the Goldschmid 
, displaces titanium from its oxide. The reaction takes 
place at a very high temperature and the product is not pure, 
because of contamination both from the container, from the 
atmosphere and from the excess of aluminium required to 
effect complete reduction. Metallic sodium, heated with 
titanium sulphide in a hydrogen atmosphere to dull red heat, 
reacts with a prenounced absorption of hydrogen. A consider- 
able proportion of a water-soluble sulphide is formed also. 
This reaction is being investigated as a possible source of 
titanium hydride. 





Current 


Magnesia from Canadian Brucite 
CCORDING Canadian Chemistry and Process 
Industries (24, 1, 3), research work conducted by the 

Bureau of Mines at Ottawa on the recently-discovered 
deposits of brucite in Ontario and Quebec is likely to lead 
to Canada’s independence from foreign sources of high- 
grade refractory materials, such as are essential for use 
in the steel and other metallurgical industries. 


to 


Commer- 
cial deposits of brucite, a magnesium hydroxide, were 
first discovered in Canada in 1937 at Rutherglen in the 
Nipissing District of Ontario by Mr. M. F. 
the Federal Bureau of Mines. 


Goudge, of 
Subsequent field work by 
him has disclosed other deposits in the same area and in 
the Bryson and Wakefield areas in Quebec. All the 
deposits are within easy reach of transportation. The 
brucite occurs as smali crystals or grains in crystalline 
limestone and comprises about 25 per cent. to 30 per cent. 
of the rock. A process involving the successive steps 
of calcination, bydration, and separation of brucite from 
lime, has been developed by the Bureau at Ottawa where- 
by pure magnesia can be obtained, apparently at a cost 
which will enable it to compete in Eastern Canada with 
magnesia at present being imported. An analysis of a 
typical sample of calcined brucite granules gave 94.40 per 
cent. magnesia, with 4.35 per cent. water, 0.50 per cent. 
Si0,, 0.59 per cent. Fe,O,, 0.38 per cent, Al,O, and 0.40 
per cent. CaO. Magnesia so obtained appears to be 
highly suitable for the manufacture of basic refractories, 
for the making of magnesium salts, ete. Special signifi- 
cance is attached to the discovery and to the development 
of the process, since magnesia of equal purity has not 
hitherto been available from any Canadian source, but has 
lad to be imported Supplies of magnesia for Canada 
have hitherto been obtained mainly from the Western 
United States, Europe and Asia. In his report* issued 
late in 1939 Mr. Goudge describes in detail all the known 
deposits of brucite in Ontario and Quebec and the methods 
of separating magnesia from the deposits. 


Vermiculite Recovery in S. Africa 


A* examination of deposits around 

Palaboroa, N.E, Transvaal, has led to the adoption 
of methods of dressing the raw material somewhat differ- 
ent from the usual practice followed in America. The 
American material normally requires merely the elimina- 


the vermiculite 


tion of coarse stony material by segregation in pneumatic 
With 
however, these methods 
are not applicable because the facility of cleavage of the 
material appears to be much greater, and a considerable 
proportion of gangue of low specific gravity is often pre- 
sent. The recovery method recommended is to draw the 
ore from a receiving bin through a steam-heated rotary 
dryer to the screening machines. 


ronveyors, followed by a dry-tabling process. 
the South African vermiculite, 


Thence it is fed to a 
hammer-mill or revolving-cage disintegrator and again 
to the screens. Undersize material is then separated from 
rocky ingredients and gangue flakes by winnowing through 
a horizontal air blast. It is easily possible to arrange the 
blast in such a way that the thickest reasonably clean ver- 


* Memorandum “Series No. 


‘‘A Preliminary Report on 
Brucite Deposits in Ontario and Quebec and their Commercial 


75: 


Possibilities.” (Available in the Reference Library, Canada House, 
Tratalgar Square, London, S.W.1.) 
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Topics 


micylite is just slightly thicker than that giving equi- 
dimensional grains after expanding. successive 
blast-winnowings facilitate the accurate elimination of 
undersize material. 


Two 


Passing the residue material mixed 
with gangue through further crushing-rolls causes the 
cracking of the gangue grains, owing to their greater 
brittleness, and allows nearly all the vermiculite to be 
recovered by rescreening. 


Australian Wolfram 


INAL arrangements for war-time control of the 

Australian wolfram ore production, which have been 
under consideration for some time between the Ministry 
of Supply and the Commonwealth 
ment, were ratified at a meeting in Melbourne last Tues- 
day. The annual production of the ore, which is of good 
grade, averages approximately 1,000 tons, and it 1s under- 
stood that it will be marketed through normal trade chan- 


nels. 


Australian Govern- 


The payment to be made will probably be on a basis 
of £3 2s. 6d, Australian currency per unit f.o.b. (£2 Ios. 
English). 


Scrap Metal Campaign 
HE collection of scrap metal is being encouraged by 
a nation-wide campaign which was launched recently. 
The campaign is under the charge of Major H. E. 
Crawfurd, chairman of the National Federation of Scrap 
Steel that 
150,000 firms had been approached and as a result addi- 


Iron and Merchants, who announced some 


tional scrap had been secured that would have taken ten 
He 
added that the demand for iron and steel scrap was not 
a panic need. 


or twelve ships to carry if it had been imported. 


If scrap could not be found at home it 
could be imported, but importation was expensive and 
The cam- 
paign will embrace the ordinary householder within its 
scope and it is probable that during 
which householders will be asked to make their contribu- 
tions, whether they be old iron bedsteads or ploughs, 
The normal 
utilised to deal with the scrap. 


made unnecessary demands on shipping space. 


‘“ scrap weeks,’’ 


will be organised. trade channels will be 








THE CARBONYL PROCESS FOR NICKEL 


In the Metallurgical Section of THE CHEMICAL AGE, Febru- 
ary 3, an abstract of an article published in a German tech. 
nical journal appeared under the heading ‘‘ Nickel Car- 
bonyl for Nickel Metal.’’ The following comments on its 
contents have been contributed by a correspondent :— 

The abstractor of the article has assumed that the end pro- 
ducts of the process used by I. G. Farbenindustrie is the 
compound nickel carbonyl and that it is used in the making 
up of alloys, etc. Actually, just as in the Mond process, 
the carbonyl forms a half-way stage, being subsequently de- 
composed to nickel. The process used by I. G. Farben- 
industrie differs from that employed by Mond in that the 
end product is a fine powder which gives some trouble in 
alloy making and the purpose of the original article was to 
indicate means by which such trouble could be minimised. 





The second part of Dr. Howat’s article on the Scarcity of 
Copper and Zinc in Germany, which will analyse the posi- 
tion regarding zinc, is held over until 


the publication of 
the April metallurgical section. 
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SCARCITY OF COPPER AND ZINC IN GERMANY 
II.—An Analysis of the Zinc Situation 


7 
D. D. HOWAT, B.Sc., A.Inst.M.M., A.I.C., Ph.D. 


OME account was given in a recent article of the causes 

leading to an increased demand for copper in Germany 
and of the factors which make for the real shortage of that 
metal during the war (THE CHEMICAL AGE, 42, 1075, Met. 
Sect., 5-6). It was shown that so long as the Allied navies 
retain command of the seas Germany will be unable to im- 
port copper from those sources which in normal times contri- 
bute up to over 80 per cent. of the demand. 

The position with regard to zine is rather different, as 
there are available supplies of the metal produced from ores 
mined within the country. A article in the Frank- 
furier Zeitung sought to prove that so far as zinc 1s concerned 
Germany’s situation has keen considerably improved by the 
annexation of Polish territory. 


recent 


Germany, according to this 
article, can now rely on a zinc production of 305,000 tons a 
year, a figure arrived at by adding together the quantities 
of zinc produced in Germany and in Poland during 1938, the 
figure for ‘Germany being 194,000 tons and for Poland 110,000 
tons. In spite of this disclosure, rather paradoxical instruc- 
tions were issued to German industrialists recommending 
the substitution of zinc for copper wherever possible, yet in 
the same breath exhorting the very sparing use of zinc, and 
completely forbidding its use for certain 
quote an ‘¢ The 


restrictions is more educational than practical. 


purposes. To 
American commentator : purpose of these 
The inten- 
tion appears to be to show manufacturing industries that they 
can get along with the reduced amount of metal available.”’ 
The restrictions do not apply to the production of metal 
wares for export. 

Zine is one of the most widely applied of the common non- 
-ferrous metals and the increase in its consumption is a com- 
paratively recent development. The use of a zinc coating 
on other materials as a protection against rust and corrosion 
forms the basis of all galvanising. Millions of tons of gal- 
vanised material are produced annually in the form of sheets, 
This indus. 
try accounts for the major portion of the world zine con- 


sumption. 


pipes, structural steel and wire for wire-ropes. 


Brasses, alloys of copper and zinc, play an im- 
portant part in modern engineering and warfare, being used 
for pumps, pump-casings, valves, and cartridge-cases. A 
new and more recent development in the utilisation of zinc 
has been the production of These have made 
possible the production of metal parts at low cost in a great 


variety of intricate shapes, and have found a very extensive 


‘ die-castings.”’ 


field in the motor-car and aeroplane industries. Rolled zinc 
sheet has also found a large application in the manufacture 


of dry-battezy containers and as a roofing and lining material, 
Zinc Roofing ** Verboten ”’ 


In view of these facts it is not altogether surprising to find 
that the use of zinc for certain purposes has been forbidden 
in Germany. For example, roofs may no longer be covered 
with zinc sheet, slate being recommended; for receptacles, 
water tanks, etc., the use of enamel or resin coats is sug- 
gested, while pipes with a protective bitumen coating are to 
be substituted for galvanised pipes. Wherever possible all 
zinc available must be saved for armament purposes. 

That zinc is one of the important metals in the armament 


industries is shown by the following figures, which give the 
annual consumption in various countries :— 
ZINC CONSUMPTION IN METRIC TONS. 
1936. 1938 
1,524,900 135, 1,457,200 


i 
209,000 200, 500 


World total 
Germany 
Japan 
Russia 


75,000 Q0,000 
51,000 
59,200 
374,800 
are interesting, in 
that stringent regulations in force in both countries limit or 


66,000 
Britain 
France a 
United States nea 520,400 , 100 
The figures for Germany and Japan 

forbid the use of the metal for non-essential purposes, yet in 
the first the consumption has increased by 30 per cent. in 
three years and in the latter by over 15 per cent. It is im- 
nossible, however, not to reckon with the possibility of the 
accumulation of stocks in both countries. A noticeable 
feature of the year 1938 was the excess of metal production 
over indicated consumption and it has been estimated that 
the tonnage of zinc stocks at the end of 1938 was over 27,000 
tons. For the mining of zinc ores the most important coun- 
are—U.S.A., Germany, Newfoundland, 
Mexico, Australia, and Burma, while the production of zine 
metal by smelting is carried out mainly in the U.S.A., Bel- 
gium, Canada, (Gaermany, Poland, and Great Britain, very 
large tonnages of zinc ore being shipped to the smelting 
centres from various places. 


tries Canada, 


The German Zinc Industry 


Betore the war of 1914-1918 there had been developed in 
Germany a zinc smelting industry which had given that 
country a commanding position in regard to world supplies 
of the metal. The existence of the rich lead-zinc deposits 
in Upper Silesia had been an important factor in this develop- 
ment, but the industry had always been dependent on large 
imports of foreign ore. ‘The Zinkhiittenverband, aided by 
powerful financial and smelting interests, sought to control 
the non-ferrous markets of the world with special reference 
to zinc. ‘This organisation obtained, by long-term contracts, 
supplies of zine ore from all over the world, the Broken Hill 
deposits in New South Wales being one of the most important 
sources of supply. The last war broke this control and ‘* The 
Non-Ferrous Metals Bill’? passed by the British Parliament 
in 1918 sought to control the Empire supplies of zine con- 
centrates and prevent the control by any other country of such 
an important The of the mines and zinc 
-melters in that part of Upper Silesia ceded to Poland under 
the Versailles Treaty also considerably reduced the import- 
The 


commodity. loss 


ance of Germany as a factor in the world’s zinc supply. 
ore output from the Upper Silesia was 
Polish smelters and the exit of the zinc con- 
centrates from Germany and the re-entry of the metal was 
governed and maintained free of Customs duty by the 
German-Polish Agreement of May, 1922. In spite of those 
considerable handicaps the industry was reorganised on a 


German section of 


smelted in the 


large scale in order to treat internally produced and im- 


ported ores. With the aid of Government subsidies new 
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old 


electrolytic plants put into commission. 


reconstructed. and new 
The 


was fol merly 


smelters were built. ones some 


new plant at 
Magdeburg treats the ore that smelted in 


Poland. At Oke 


to supply the zinc used for galvanising in the adjacent plate 


and Duisburg new smelters were erected 
and wire mills. Sulphuric acid and oleum plants were built 
to operate in conjunction with the smelters utilising the sul- 
phur dioxide produced during the roasting of the ores. 
The deposits in Polish Upper Silesia extend eastward from 
the town of Katowice, and contain a.. average of 16 to 18 per 
low-grade deposits around 
the Polish 


but of the ore treated only 60 per 


There are also 
the 


smelters was 110,786 tons, 


cent. of zinc. 


Tarnowice. In 1938 output of metal from 


cent., containing 67,000 tons ol zinc. Was produced in Polish 
Upper Silesia, the remainder being obtained from othe 
countries, including Germany and Italy. The largest zinc 
company in Poland was the Giesche Spolka, a subsidiary of 


the American-owned Anaconda Mining 


from which the zinc output was 59,076 tons in 1938. 


Copper Company, 
The present position is that Germany contiols the Polish 
the Frankfurter 
a total production of over 
This figure is undoubtedly the 
smelter output of the two countries but it does not take into 
I 


mines and smelters and, according to 


J itung’s estimate, has 300,000 


tons annually. combined 


account that in neither country could the total tonnage « 


ore treated in the smelters be produced from internal depo 


sits. In the case of Poland the figure was only 60 per cent. 
of the total and the position in Germany is revealed by the 


following statistics :- 


(SERMAN ZINC 


Production. 


Yeal (ore Metal Sheets. 
1930 I 39,400 136,400 72,900 
14)37 147,000 163,200 —— 
1935 195,300 
ZINC METAL IMPORTS 
1930. 
Ordinary High Grade 
59,092 13,077 
Total Ke a Dé 72,709 
source : 
Belgium ss a 20,519 Qgb2 
Poland 25,332 1,335 
Norway - a 5,700 10,929 







The metal exported during the last three years has not 
been a large tonnage, so, from these figures, it would appear 
that the demands of the engineering industry in Germany 
require the import of about 70,000 tons of metal and 180,000 
The metal content of the imported ore will 
probably be 75,000 to 80,000 tons, so that the total imports 
The smelter 
production in Poland was 110,786 tons in 1938, but the metal 
content of the ore mined in the country was only 67,000 tons. 
[mports of zinc into Germany from Poland were 30,000 tons 
so that the net gain to Germany from the annexation 
of Poland will be 35,000 to 40,000 tons. 


tons of zinc ore. 


in terms of metal are 145,000 to 150,000 tons. 


IN 1938, 
Thus it would ap- 
pear that the final deficit in German supplies of zinc will be 
about 100,000 tons of metal. Taking the 1938 figure of 
260,000 tons consumption, this will represent a deficit of 
almost 40 cent. This figure is considerably less than 
given by Mr. O. W. Roskill, who estimates the position for 
Greater Germany, including Austria and Czechoslovakia, as 


follows :- 


per 


zinc in 
290,000 
During that year the imports were 74,907 metric tons 
of metallic zinc and 185,000 tons of zinc concentrates, equiva- 
lent to about 75,000 tons of recoverable zinc. Allowing for 
the inclusion of Czechoslovakia, it is reasonable to assume 
that, of the total consumption in 1938, at least 165,000 tons 
were met by imports. Assuming the maintenance of high 
levels of consumption of the past two years, it can be calcu 
lated that Greater Germany is in a position to sttpply only 
about 45 per cent. of its zinc requirements.’’ 


‘“ The combined apparent consumption of 
Greater Germany in 1938 was probably 270,000 to 
tons. 





STATISTICS 





In the remaining German-controlled countries the possi- 
bility of meeting the demand for zinc supplies is very small. 
In Czechoslovakia there are only two smal! smelters, with a 
Austria there 
vinc smelters and the total mine production of the incor- 


tonnage of 21,600 tons annually. In are no 
porated areas is probably less than 5,000 metric tons annually. 
In Germany itself various low-grade mining properties have 
been opened by the Stolberg and Schlesag companies but the 
output from these is not large. 

Possible sources of supply of zinc to Germany may be 
found in Italy, Yugoslavia and the U.S.S.R. Sardinia is the 
-ource of nearly two-thirds of the Italian output of zinc ores. 
The production of zinc concentrates has increased rapidly 
during the past few years owing to the payment of substan- 
total production 
1938 of 201,863 tons of concentrate, with a metal content of 
mo 


se ZC 


3 
were negligible but 


tial Government subsidies. Of a during 


00 tons, 73,732 tons were exported. Exports to Germany 


those to Belgium totalled 33,764 tons, 
further supplies going to France and Poland. 

A recorded output of 80,000 metric tons of metal in the 
U.S.S.R. during 1938 has been estimated to make that coun 
try self-sufhcient in zinc. The main 
the Sadon the Central 


deposits at Semipalatinsk in th 


sources of zinc ore are 

Caucasus and the Ridder 
\ltai mountains. Further 
output of ore is also reported from the Salair deposits 1 
\Vestern and the 
Kazakstan. 


district of 


} 


Siberia Turlan deposits in Southern 


The important lead-zinc-silver mines in Yugoslavia are 
owned by a British firm—Trepca Mines, Ltd.—which con 

IN Metric TONs. 

Imports. Exports. 

Ore Metal. Sheets Ore. Metal. Sheets. 
120,604 72,709 5,129 15,752 154 7;974 
146,262 79,557 5,507 44,0901 LO! 5.579 
155,003 74:997 6,575 47,949 6,555 3959 
IN Metric TONs. 

1937- 1935. 
Ordinary. High Grade. Ordinary. High Grade. 
59,314 11,242 59,757 16,150 
790,550 74,997 

15,256 23,144 — 

28,057 186 29,425 735 

2,280 7,500 1,999 13,157 


trols the Stantrg, Vojetin and Dobrevo mines. The Stantrg 
mine, the largest and most important, is located near Mitro- 
vica in the Kosovska district and is connected with Belgrade 
by 180 miles of railway. The estimated ore reserves of this 
mine are over 4 million tons, averaging g.2 per cent, of lead, 
5.6 per cent. of zinc, and 3.8 ozs. per ton of silver. For the 
vear ending September 30, 1938, the production was 70,120 
tons of zinc concentrate with 50 per cent. zinc. Nearly all 
the production is exported as there is only one small smelter 
at Cinkarna, but an agreement has been reached with the 
Yugoslav government under which the company undertakes 
to erect and operate, through subsidiary Yugoslav companies, 
a lead smelter with a capacity of 12,000 tons annually and a 
zinc smelter with 10,000 tons capacity. 

Even if Russia had any surplus available, transport of 
metal or ore in large quantities from those regions of that 
country to Germany will be attended with all the difficulties 
commonly experienced under Russian control. The _ possi- 
bility of acquiring foreign currency from Belgium, France 
and Poland has apparently been a greater force in Italian 
exports than the support of her ‘‘ Axis’’ partner. Yugo- 
slavia offers the most convenient source of supply, and the 
existence of these large deposits affords another proof of the 
very difficult position in which that country finds itself in a 
world of ‘‘ power politics.”’ 

To sum up, it may be said that while the position is not 
nearly so serious as in the case of copper, the maintenance of 
adequate supplies of zinc will present the rulers of Germany 
with some very difficult economic and political problems. 
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Nickel Electrolysis’ 
Deposition by Insoluble Anodes 


LECTROLY TIC winning of nickel from nickel sulphate 
solutions by means of insoluble anodes depends mainly 
the PH ot the catholyte. If the 
enough, a precipitate of nickel 
hydroxide or basic nickel sulphates will form in the catholyte 
at PH 7 to 8 On the other hand, if the catholyte becomes 
acid enough, hydrogen is evolved at the cathode in 
terence to nickel 


on chemical control of 


catholyte becomes basic 


pre- 
The evolution of hydrogen becomes a 
major dithculty at PH 4 or under. Mr. Thompson (Trans. 
Am. p. 333) has correlated the ~H of 
nickel electroplating baths using soluble nickel anodes with 
the structure and physical characteristic of 


-lectrochem. Soc.. dI, 
the deposited 
nickel and has found that there are definite ranges in which 
specific The results, 
which he obtained from carefully standardised plating tests 
in which the #H was varied, may be summarised as follows : 

i. the may 
raising the current density or the 


common flaws occur in nickel plate. 


cathode be increased 


PH, or by 


ethciency either by 
raising both. 
2. In the range of fH 6, or above, the current density 
has little or no effect on cathode efficiency. 

3. Below fH 3 and up to 4, gas pits and streaks, which 
are usually attributed to hydrogen evolution, are very pro 


nounced. Cracking and peeling of the deposits are generally 


encountered in this range. The nickel deposited is usually 
rather bright. 

4. Between fH 5.5 and 6.5, gas pits and streaks are found 
only rarely. Above fH 6.3, blistering, cracking, and curling 


are again likely to occur, also ‘* burning ”’ 


with 


of the deposit 
high-current densities. 
This is characterised by dark or black bands or patches. The 
nickel appears greyer in colour, verging toward bluish near 
the upper limit of fH. Above PH 6.3, it seems difficult to 
cet deposits in still solutions. 


near sharp edges, 


espec lally 


In agitated electrotyping 
solutions good deposits may be obtained up to nearly #H 7.0. 

The presence of borates in the nickel electrolyte improved 
the characteristics of the nickel deposit and to some extent 
limited the ionisation of free sulphuric acid present originally 
or formed in the electrolyte. 


Catholyte pH Control 


Several methods were tried in an attempt to control the 
#H of the catholyte during the course of electrolysis. Some 
of these were (1) rapid circulation of electrolyte, the catholyte 
feed to the cell being at all times saturated with and carry- 
ing in suspension nickel carbonate; (2) the introduction of 
alkali ion in the form of sodium sulphate, together with a 
somewhat slower circulation; and (3) the introduction ot 
ammonium ion as ammonium sulphate. Keeping the catholyte 


feed saturated with nickel carbonate gave satisfactory nickel 


deposits, but this scheme was not deemed satisfactory as the 
use of such a method would force the precipitation of all the 
nickel as nickel carbonate before electrolysis. The addition 
of sodium ion to the electrolyte when at all effective caused 
too high a ~H to be maintained in the catholyte compart- 
ment. Addition of ammonium ion, while at first showing in 
dications of desirable effects, was found to be ineffective for 
extended electrolyses within’ the 
Ni( N H,).(SO,)0.6H,. 

The characteristics of nickel sulphate-fluoborate baths with 
soluble nickel anodes have been studied by the U.S. Bureau 
of Standards and reported to be the only nickel baths that 
were buffered effectively. 


solubility range of 


Electrolyte compositions in line 
with these baths were tried; it was found that these sulphate- 
fluoborate electrolytes gave deposits of satisfactory physical 
characteristics and were effective in the limitation of hydro- 
geen evolution over a wide fH range, and that cell conditions 





* From the US. 


Bureau of Mines Report of Investigations, 
No. 3483. 


would stay in equilibrum for indefinite periods, thus making 
possible the deposition of the thick cathode deposits desired 
in electrorefining or electrowinning of metals. The nickel 
deposits formed trom nickel sulphate-fluoborate electrolytes 
had less tendency to split, peel, pit, and tree than did those 
deposits formed in other electrolytes. As it 


is necessary to 
control 


the PH of the solution from which the nickel was 
deposited, a compartment cell was used for all experimental 
work. 

The purified electrolyte was introduced into the top of the 
cathode compartment, flowed down the face of the cathode, 
and out of the cathode compartment into the anolyte com- 
partment. The cathode frame was constructed of a single 


piece of phenol-formaldehyde plastic board; the nickel- 
winning cell was made of hardwood lined with a thin coati:rg 
of soft rubber; the outlet boot and anodes were made ot soft 


lead. 
Expressing Rate of Flow 


As the speed of circulation of the electrolyte was found to 
be a very important variable in relation to the cathode cur- 
rent density and to the nickel concentration of the catholyte 
feed, a method expressing rate of flow, taking into account 
these other variables, was evolved. - By definition, the 
numbet 


flow 
is equal to the ratio between the nickel in solution 
actually introduced into the cell in the catholyte feed in a 
unit time and the amount of nickel that could theoretically 
be plated from the solution by the current through the cell in 
the same unit time. This may be expressed mathematically 
by the equation : 


Grams ot nickel introduced per hour 
flow number = i as ae 


Amperage through cell x _ electrochemical 
equivalent of nickel 

Using nickel sulphate-fluoborate electrolyte of the follow- 

ing composition : 


(;rams/litre 


Ni ox ~ — ~< 
Nak uaa ‘nis vai Sac 4.2 
H,BO, -_ oa oat — a 
PH catholyte feed i a ia 


at a temperature of 30°°C., a study was made of the effect of 
variations in current density, with the following results : 


Current Flow Volts across Kw.-hr. / lb. 
density number cell nickel 
20.0 6 4.40 1.33 
1d. 5 6 4.20 1.74 
9.25 6 3-2 1.34 


Cathode ampére efficiency for these tests was 100 per cent., 
as at a flow rate as high as 6 the catholyte #H was main- 
tained at such a point as to prevent the evolution of hydrogen. 
The deposits formed at higher current densities were finer- 
grained than those formed at low cathode current densities. 

As the flow through the cell was reduced, the #H of the 
catholyte solution was lowered. The results of this were re- 
duced ampére efficiency due to hydrogen evolution, reduction 
of voltage across the cell owing to lowered resistance of the 
catholyte, and higher energy requirements per pound of 
nickel deposited. However, in spite of the seeming technical 
disadvantages of operating at a low flow number, there are 
economic advantages in so doing. At high flow numbers only 
a small percentage of the nickel introduced into the cell in the 
catholyte feed is deposited on the cathode, but at low flow 
numbers virtually all the nickel introduced is plated. When 
operated at a low flow number of approximately 0.75, the 
anolyte discharge would contain 5 grams nickel per litre out 
of the 30 grams per litre in the pure nickel catholyte fed to 
the cell; the 25 grams per litre extracted electrolytically from 





lh 


the catholyte and deposited on the cathode would have been 
replaced with a chemical equivalent of sulphuric acid, making 
the acid concentration of the cell discharge 4.2 per cent. sul 
phuric acid. This dilute acid solution then could be returned 
to the copper leach tanks after having been made up to the 
100 grams per litre sulphuric acid required in the leaching 
operation. 

Since the purpose of this part of the work was to develop 
an insoluble-anode, electro-winning-nickel process, it was 
necessary that the deposition conditions should be such that 
the cell would stay in equilibrium for extended periods. This 
Was necessary as industry demands electrolytic nickel cathode 
of certain minimum thickness. It is also quite expensive to 
remove and strip the cathodes more often than is absolutely 
necessary. Consequently, plating conditions were maintained 
tor 120 hours. At the end of such a period, two plates ot 
nickel were stripped from the cathode, one from each side. 
The plates were more than § in. thick, which is acceptable to 
industry. There was no technical reason why the time of 
deposition could not have been extended. 








Alumina from Phonolite 


A New German Process 


ENEWED phonolite 

(clinkstone) in Germany as a possible domestic raw mate- 
rial for the manufacture of aluminium, according to a com 
ment in ‘* Mineral Notes ’’’ of the U.S. 
Mines. 


investigation is being given to 


Trade Bureau otf 

Germany has only meagre reserves of bauxite, mainly in 
the Vogelsberg in Upper Hesse, where the ore occurs as lumps 
scattered in loam, necessitating sorting before it can be ob 
tained pure. The limited scope and character of these depo 
sits make their utilisation difficult and costly for the manu- 
facture of aluminium. Various processes have been developed 
for utilising German clay, and while technical success has 
been achieved and a limited production is being developed, 
production costs are high. 

In an effort to find material of 
sufficient abundance and cheapness producers are turning 
thei 
various parts of Germany, especially in the volcanic Eifel 
mountains, the Black Forest, Vogelsberg, and Sudetenland. 
The 
best Eifel phonolite contains from 20 to 23 per cent, alumina, 
7 to 9g per cent. K OO, Oto pel cent. Na. 
cent. silica. ; ; 


some other domestic raw 


attention to phonolite. K¥xtensive deposits occur 1n 


These deposits vary greatly in chemical composition. 
O, and so to 52 per 


In the production of alunvinium all three principal com- 
ponents of phonolite can be utilised economically, the alu 
mina going into the manufacture of aluminium, the alkali 
solution being processed to potassium and sodium carbonate, 
and the main group (by weight), calcium silicate, being used 
in the manufacture of cement. 

In the production of alumina, alkali is added to the finely 
ground mineral and then mixed with as much finely ground 
limestone as will enable the formation of the silicic acid cal- 
cium-ortho-silicate, and the mixture is then sintered at about 
1200° © 


that the 


The phonolite-silicate complex is thus split so 
alkali in the with that added) 
and the alumina torm alkali-aluminate, while the silicic acid 
ix united with the 


mineral together 


lime. Sintering in rotary furnaces is so 
carried out that the mass does not become fused but remains 
porous. Decomposition amounts to 80 per cent, and over. 
Processing of the 
-oda as in the pyrogenic decomposition of bauxite. 
out produces a 


sintered mass is carried on by means of 


Leaching 
aluminate from 


obtained in the 


potassium-sodium liquor 


which pure alumina is customary manner. 


The well washed-out residue, incorporating chiefly calcium 


silicate and most of the minor components of the phonolite, 
can be used for manufacturing cement, especially as the resi- 


due occurs in the form of silt and does not require any 


processing. 
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Bureau of Analysed Samples 
Report of Year’s Working 
URING the year to November 30, 1939, the Bureau of 
Analysed Samples, Ltd., Middlesbrough, has issued 
the following new standards with preliminary editions of 
the certificates of analyses :— 
88/10/2 Gunmetal named Bronze “ C” (No, 
High Si and High P Cast Iron (No. 206). 
The following 


analysed :— 


new standards are in course of being 
75/So per cent. Ferro-manganese Steel (No. 208). 
18/8 Stainless Steel (No. 209). 

Bronze ‘*‘ C’”’ is the first standard to be prepared to corre- 
spond with the B.S.I. specification for gunmetals, and indi- 
cates the policy which the Bureau decided to follow as far 
as possible, after discussing with the Director of the British 
Standards Institution, a year or two ago, in what way his 
Institution and theirs could collaborate. 

Some months when a sub-committee of the British 
Iron and Steel Federation was investigating the question 
of rapid reliable methods of analysis, it applied to the Bureau 
for a supply of several British Chemical Standard Cast lrons 
to assist it in the investigation of the combustion method for 
sulphur. Furthermore, its official figure for sulphur by the 
combustion method was published in the certificate of analyses 
of Cast Iron No. 

War conditions 


ago, 


206. 
have resulted in a somewhat greater de- 
mand for standard samples, though regular business with 
Poland and Czecho-Slovakia has, of course, ceased. ‘This 
vear constitutes a record for the sale of the Bureau’s stan- 
dards. The sales amount to £2,613 in value, which is about 
£450 greater than the previous year. In view of increased 
war costs it is proposed to advance prices of standards and 
students’ samples ky 5 per cent., which may be regarded as 
a very moderate figure and will no doubt be readily accepted 
In present circumstances. 

Interest in spectrochemical analysis for steel is growing 
and the directors are giving some thought to the advisability 


of preparing a series of suitable standard pieces. 


The annual’ general 
Technicai Society 
or. H.-J. ff. 


chair. 


meeting of the E lectrodepositors’ 


was held in London recently, with 
Kllingham, President of the Society, in the 
The accounts for the session were presented and the 
referred to the advantages which 
had resulted from the recent centralisation of the Society’s 
administration at the Polytechnic. Dr, S. 
Wernick, the that for 
the first time for many years there had been some falling 
off in the number of members, a situation which he hoped 
The 
London and nine in 
Birmingham, had been held during the year, and the total 


number of papers presented at the 


Hlon. Secretary’s report 


Northampton 


hon, secretary, mentioned, however, 


would be remedied during the ensuing year. 
annual 


normal 
number of meetings, ten in 
meetings was twenty. 
‘The Metals,’’ Dr. Flling- 
ham discussed the relationship between metals when arranged 


In his presidential address on 
in order of such diverse categories as: value 
of world output; standard electrode potential; free energy 
of tormation of oxides: atomic 
the earth’s crust. He certain principles 
affecting the production of metals and to the range of appli- 
cation of electrolysis 


market price ; 
number: and distribution in 
drew attention to 
in the extraction and deposition of 
metals. 





THE TECHNIQUE OF SINTERING METAL POWDERS in an electric 
furnace without the application or pressure is stated to have 
been developed in Germany to a degree making possible the 
production of nickel blocks from earbonyl nickel powder up to 
a weight of 1.600 ke. These blocks are now rolled into sheets 
measuring 5,900 by 2,100 by 312.5 mm 


which are used in the 
coating of steel plates used in «hemic-. ~lant construction. 
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Current Topics 


Carbon Arc Welding Improvements 

N ihe latest type of carbon arc welding apparatus of 

the \.fE.G. several improvements have been incorpor- 
ated to make for more economical and speedy working. 
\ll parts of the carbon holders are cooled with water and 
the apparatus can be handled with great ease even when 
using very high current densities. Very efficient cooling 
of the cable leading up to the holder is achieved by lead- 
ing it through a tube through which water continuously 
fows. The cable is not covered in = any 
may be of diameter. The current 
passes from the holder to the head of the welding tool 
through a water-cooled copper tube which surrounds the 
head in the form of a magnet and prevents the are from 
curving sideways. 


wav and 


very small 


In view of the considerable radiation 
of heat the distance between holder and head is rather 
large and the holder is fitted with a protective screen for 
the same reason. Perfect results are obtained with car- 
bon arc welding of thin sheets. The welds are rendered 
pore-free and otherwise improved in the case of thicker 
sheets with the aid of a special paste which is applied to 
the welding edges. Another field in carbon are 
welding is gaining ground is in foundry repairs and in 
cutting operations where a sharp division is not essential, 
as in the removal of excrescences from castings, 


which 


Centrifugal Steel Tubes 


| HE avoidance of unduly rapid fall in temperature 


during the production of steel pipes by the centrifugal 
process is a problem that has long engaged the attention 
of manufacturers. Several types of heat-insulating coat- 
ings on the interior of the mould have been tried but suffer 
from one defect or another. According to H. Stoz the 
best results are obtained with the aid of a coating formed 
from very small steel turnings (0.5 to 1.5 mm. is the order 
of size recommended). When these turnings are placed 
in the rotating mould the centrifugal force distributes 
them evenly over the surface where they form a soft, pasty 
coherent mass in contact with the molten metal. This 
layer of turnings is a bad conductor of heat owing to the 
presence of enclosed air. Turnings of the correct size 
must be used because if too small they become excessively 
soft and are then carried away by the molten steel, Tubes 
made in this way are reported to be free from a hardened 
skin and the strains are so minute that a subsequent an- 
nealing treatment is unnecessary. 


Nickel and Copper Recovery in the U.S.A. 
RODUCTION of electrolytic nickel and copper by 
direct electrolysis of an electric converter metal is dis- 

cussed in a report just published by the Bureau of Mines, 

United States Department of the Interior. The report des- 

cribes the treatment of low-grade nickel copper sulphide 

ores trom Nevada, at the Bureau of Mines Electrometal- 
lurgical Laboratory, Boulder City, Nevada. United States 
production of nickel includes only minor quantities of 
secondary metal recovered from scrap-nickel anodes, nickel- 
silver, and copper-nickel alloys (including Monel metal) 
and small quantities of primary metal recovered in copper 
refining, the value being about $1,600,000 annually. 
Nickel ore, nickel alloys, bars, etc., imported into the 
United States in recent years have been valued at about 


$23,090,000 annually. The type of mineralisation of the 


ores tested is compared to that of the Sudbury Basin, 
Ontario. An organised magnetometer survey followed by 
diamond drill exploration of the outcrops is believed to be 
justified. 
per cent, nickel, from 0.5 to 2.9 per cent. copper and con- 
tains appreciable values of metal of the platinum group. 
Bulk flotation concentrates of the low-grade ore were 


Ore analysis varies from 0.5 per cent. to 1.65 


made, with g2 per cent. recovery of the copper and 95 per 
cent. the nickel. 
gave 4.6 per cent. nickel and 6.1 per cent. copper, and 
Waste 
slags from the electric furnace smelting of these concen- 
trates analysed 0.11 per cent. copper and 0.05 per cent. 
nickel. By means of an oxygen-air mixture and electro- 
thermal energy the production of a lower sulphur con- 
verter anode metal was made possible. 


recovery of Analysis of concentrates 


0.327 oz. platinum group metals per 2000 Ib. 


The analysis of 
this metal is: nickel 39.4 per cent., copper 44.4 per cent., 
iron 0.3 per cent. and sulphur 13.2 per.cent. 


Coke Ovens in Scottish Works 

"ghia have been placed for the erection of coke 

at the Coatbridge furnaces of Messrs. Bairds 
Scottish Steel, Ltd. These,’ when completed with 
a gas screening plant, will enable the surplus plant from 
the furnaces to be utilised for fuel at the company’s steel- 
works and ironworks at Coatbridge. This is the first 
instalment of a £500,000 reconstruction and extension 
scheme which is to be carried out. 


ovens 


and 


An order has also 
been placed to extend the cogging mill at the Northburn 
Steelworks, which will increase the output considerably 
on light sections, while the furnaces there are also to be 
enlarged. Another battery of ovens is being erected at 
the firm’s works at Kilsyth for the production of foundry 
and electrode coke. Bairds and Scottish Steel, Ltd. 1s 
an amalgamation of William Baird, Ltd. and the Scot- 
tish Iron and Steel Co., Ltd., formed a year ago after the 
refusal of Glasgow Corporation Gas Department to pur- 
chase surplus gas from the Gartsherrie Works. An out- 
let for the gas will now be provided by the scheme. This 
method of utilising surplus gas was adopted at the Clyde 
Ironworks, Tollcross, and the Clydebridge Steelworks, 
Cambuslang, both owned by Colville’s, Ltd., last. year. 


Extensions to British Aluminium Works 


R. R. W. COOPER, chairman of the British Alu- 

minium Co., Ltd., told stockholders at the ordinary 
gveneral meeting of the company last week that following 
the completion of extensions to their various works fur- 
ther substantial additions were now being carried out. 
Their new alumina factory which was successfully put 
into commission in the spring of last year was already 
being enlarged, and work had already commenced on the 
construction of their Lochaber scheme. Mr. Cooper went 
on to speak of the progress made by two recent develop- 
ments of the company’s metal. One was the Brytal pro- 
cess of the treatment of aluminium, the efheacy of which, 
he said, had fully justified the hopes expressed, and the 
other was their free-cutting alloy which had become ex- 
ceedingly popular with machinists wherever a light, white 
metal was required. It is interesting to note that Mr. 
Cooper added that apart from those specific instances 
there was a steady advance in the consumption of alu- 
‘ninium for purposes such as architecture, both for con- 
struction and decoration, and in the distributive trades. 
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Paint for Steelwork 
Application to Wet and Weathered Surfaces 


Ht extensive results obtained by J. C. Hudson for the 

Corrosion Committee of the lron and Steel Institute, and 
also several series of tests conducted by the Cambridge Group 
of corrosion-research workers on the application of paint to 
steelwork in unfavourable surface conditions are reported by 
Dr. U. R. Evans in Paper No. 1/1940 of the Corrosion Com- 
inittee. Results have indicated that admirable protection can 
be obtained over long periods, even in severely polluted at- 
mospheres, provided that inhibitive paint, followed by two 
suitable coats chosen for their mechanical properties, has been 
applied to a surface free from moisture, scale, rust and salt. 
But if the steel is damp at the time of application good re- 
sults cannot be obtained and even an invisible film of mois- 
ture reduces the protection; in one set of tests at Cambridge, 
specimens painted in the early morning gave results definitely 
inferior to those painted in the afternoon with corresponding 
paints. kar worse is the presence of broken mill-scale on the 
In the tests carried out by K. G. Lewis at Cambridge, 
the worst results were obtained 


metal. 
when steelwork had _ been 
allowed to weather before painting for a sufficient period to 
produce small holes in the covering of mill-scale; this ap 
peared to be an example of the intense corrosion always set 
up where a large cathodic area (the part covered with mill 
scale) is associated with a small anodic area (the breaks in the 
mill-scale) 

Since in practice steelwork may have to be painted unde! 
unfavourable weather and since the removal of 
scale and rust by pickling or sand-blasting is not always an 
economical 


conditions 
process, it is of vital interest to develop paints 
which can be applied to surfaces which are (a) wet with water, 
(b) partly covered with mill-scale, or (c) carrying the residual 
rust left after wire-brushing. Water-emulsion paints capable 
of being applied to wet steel are made at present, but these 
are mostly bituminous paints. It seemed important to de- 
velop a typical inhibitive oil paint dispersed in an aqueous 
medium for application in wet weather. The first attempts 
at Cambridge led to paints of unstable properties or other- 
wise unsuitable technical character. J. E. O. Mayne has now 
examined emulsion paints pigmented with red lead and metal 
lic zinc, which, when applied to steelwork fully wet with 
water, give good coats. 

The question of painting steel partially covered with scale 
and rust residue is a more complicated problem. Attempts 
have been made, especially in America, to develop inhibitive 
washes which, it was hoped, would bring weathered steelwork 
to a state suitable for painting. There seems some little 
doubt, however, whether these washes in all cases fulfil the 
claims made for them, and the opinion in America is veering 
round to the view that the removal of scale and rust by pick- 
ling or sand-blasting is still necessary, even if inhibitive 
washes are used. It seemed possible that, if soluble inhibitive 
substances, such as potassium chromate, were introduced into 
the aqueous dispersion medium of emulsified paint, the neces 
sary inhibition of the corrosion couples present on partly 
descaled metal might be obtained during the application of 
these emulsifed paints, thus avoiding the additional process 
the application of the inhibitive wash). The first attempts 
at Cambridge to introduce soluble chromates into the emul- 
sified paint led to instability of the emulsion, but this diffi- 
culty was subsequently overcome by Mayne by adjustment of 
the composition. However, it found that the presence 
of potassium chromate caused rapid development of fresh 
rust at the points where the microscopic rust particles left 
after wire-brushing existed. 


Was 


This rapidly caused the pushing 
away of the paint-film in microscopic pimples during the dry 
ing. The rapid rust production at points where rust residues 
exist on a weathered steel surface could be brought about by 
potassium chromate solutions in the absence of paint, and a 
study of the matter suggested that it was due to residues of 
iron salts, probably ferrous sulphate, in the rust particles. 
This combination gave rise to the cell. Iron/ferrous-sulphate/ 


potassium-chromate/iron. Since here again there was a smalk 
anode and large cathode, the attack was locally very intense. 
Accordingly it was decided to abandon the use of soluble 
chromates and indeed of such slightly soluble pigments as 
zinc chromate. It seemed possible that the same beneficial 
effects as had been sought through the use of soluble in- 
hibitors might be obtained by using an emulsion paint con- 
taining metallic zinc pigment, which would send local cur- 
rents in the opposite direction and might perhaps overcome 
the effect of the cell iron/mill-scale, without the 
inhibitive washes or soluble inhibitors in the paints. 


use of 


Accordingly Mayne exposed on June 1g, 1939, some pre- 
liminary specimens cvated with emulsified metallic zinc paints 
and emulsified red lead paints. Certain portions of each 
specimen were coated with ordinary iron-oxide oil paint over 
the emulsified primer, whilst another portion of each carried 
iron-oxide paint alone. ‘These specimens were exposed to the 
Cambridge atmosphere, but the rising of the paint has not 
been prevented in cases where mill-scale was present: scale- 
free specimens, even though painted when wet with water, 
were behaving well after three months’ exposure. Although 
some years must elapse before a decision can be given, it 
would seem probable that the problem of painting wet metal 
has been solved, but that the problem of painting partly 
weathered metal been 
posed carried emulsion 
composition. 


has not solved. The specimens ex- 


paints of a relatively preliminary 








Letters to the Editor 
Organised Supply of Metals 


Sik,—Users and designers of industrial and domestic plant 
and equipment are finding themselves handicapped by short- 
age of or delay in obtaining certain ferrous and non-ferrous 
metals. It may assist them to learn that the I[ronfounding 
Industry has organised itself to help in the present emer- 
gency. During the past twenty years an enormous amount 
of work has been done to increase our knowledge of the range 
of materials known as the Cast Irons, and many of the varieties 
available have properties not generally associated with cast 
iron. Almost any metallurgical structure required can _ be 
obtained in a wide range of strengths and standard national 
3.$.1. specifications are available for 
321/1938 and 786/1938. 


users, particularly 


The industry itself has made great 


strides in continuous production methods, and generally in 


the precision of form, uniformity and soundness of the pro- 
duct, and where necessary a wide variety of finishing pro- 
Almost the whole of the raw materials 
employed are found within the United Kingdom and manu- 
facture is widely distributed. 

The industry has formed the Ironfounders’ 


cesses is available. 


National Com- 
mittee, and information will be gladly sent by me or can be 
obtained from the Chairman of our Technical Committee, 
Mr. J. G. Pearce, British Cast Iron Research Association, 21 
St. Paul’s Square, Birmingham, 3. No recommendation will 
be given unless there is a reasonable likelihood of the sub- 
stitute material giving satisfactory service, and no charge or 
obligation will be incurred. 

For specific cases, it would be an advantage if inquirers 
could send a print of the part in question, say what it has 
hitherto been made of and, if working under unusual service 
conditions (stress, temperature, wear, corrosion, what 
life is normally obtained. It is desirable to know 
whether design in the alternative material must be a copy of 
the existing part, or whether conditions permit a measure of 
redesign.—Yours faithfully, 


Coc. }. 
also 


\W. R. BLAIR, 
Director. 
lronfounders’ National 


March 10. 


Committee. 


\V utr. 


london. 
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A SURVEY OF THE HIGH SILICON IRONS 


by BRIAN N. REAVELL, B.Sc., A.C.G.I. 


HI high 


industry 


silicon irons are well-known in the chemical 


and may be regarded as covering a group ol 
iron alloys containing from 12 to 20 per cent. of silicon as the 
main constituent. ‘These alloys are characterised by thei 


kor 


use in the chemical industry, the silicon content is generally 


high resistance to chemical attack and their hardness. 


the 
silicon below 13.5 per cent. results in a rapid falling off ol 
the chemical resistance, and an increase in the silicon con 


between 13.5 per cent. and 17 per cent. A reduction ol 


tent bevond i7 per cent. increases the brittleness. and fo1 


most purposes renders the alloy impracticable for use win 


chemical plant. 


TABLE SHOWING A COMPARISON BETWEEN THE PHYSICAL PROPERTIES 
OF A ‘TYPICAL SILICON TRON CONTAINING 14-15%) SILICON WITH 
ORDINARY CAST IRON. 


Cast Iron. ‘Tantiron. 


Density a - es 7:3 6.6 
4-10 {) 


/ 
T0O00o Ibs. 


Tensile strength, tons per sq. in. 
Transverse strength of 12 In. 
Crushing: t1-in Cubes 

Melting point “7 ba es 250° ¢ 
Hardness... - as ‘a 
Heat conductivity - Ks 3 10 
electrical resistance " v “% S 
Contraction allowance in casting ~« & per ft. 


The first 
attributed with any certainty to one man, but it is generally 


bar 2500 Ibs 


4O tons 34 tons 


1 400 : 


ie a per It. 


production of silicon iron castings cannot be 
accepted that Jouve was the first to employ silicon iron for 


The 


was given by Jouve to the silicon 


the construction of chemical plant before the year 1900. 
name of ‘* Métillures ’ 
that he 
his name, taken out in 


iron materials made, and a patent is on record in 


1QO3. 
countries 1n 
spired by the results of Jouve’s investigation. In 


The use of silicon iron was studied in other 
Kneland, 
first Lennox, then Pearce and Marsden, brought out a pro 
prietary brand of silicon iron; in Italy, Dr, Rossi manutae 


tured his own silicon iron equipment for use in syntheti 
nitric acid plant; in America, the Duriron Company began 
to operate; and in Germany Krupp took up the manufacture 
of the material. Not unnaturally, the alloys made by the 
different firms varied somewhat in composition and method 
of manufacture, although the analysis of typical samples, 
published in Chimie et Industrie (November, 1919) showed 


remarkable similarities. 


Métil- Khan 
lure ite 
160.92 


lur- 
iron 


Tant 
Iron 
I $.50 
S2.Q4 


0.74 


lronas 
13.16 


Silicon T 
53:99 95 


lron 

Manganese 
Aluminium 
Carbon ‘ 
Phosphorus ba 17: .78 5 


Sulphur P i O 


[5.07 
52.40 


0.00 


1.20 
0.05 
O.05 

‘The best 
cial scale in the pre-1914 period, and the trade names unde: 


known firms producing silicon iron on a commer 


which they were sold are given in the following table : 
TANTIRON- Company, Iengland. 
IRONAC—Haueghton’s Patent Metallic Packing Co., 

England, 

METILLURE.—Société des Métillures, 
IT TANITE—Dr. Rossi, Italy. 
NEUTRALEISEN—F redk. Krupp, Germany. 
DuURTRON—The Duriron Company, U.S.A. 


Lennox -loundry 


Lid... 


France. 


There is not oa 


deal of 
high silicon iron 


ereat published research on the 
unfortunate that 
most cases the investigations have been carried out with 
out collaboration We see in 


unnecessal’y 


Manufacture ot and it is 


11) 


between the various workers. 


deal of 
The metallurgical exam 
ination of this alloy presents an extremely dithcult problem, 
and, particularly in 


reviewing the results a ereat 


energy through duplicate 


waste ol 
WoOol k. 


the early days, a suitable technique was 
not suthciently developed to produce conclusive results. The 
researches trial error, 


investigations, but the 


were 1n most matter of 


cases a and 
fact 
that one or two firms in the important producing countries 
were able to manufacture chemical plant in high silicon iron 
Which fulfilled a highly valuable purpose. The manufac 
ture of gunpowder and explosives and the production of nitric 
acid led to a big demand for chemical plant made in silicon 
iron. Coole) acid circulating 
pumps, retorts, de-nitrating columns, pipe condensers, valves. 
etc., were all iron 

When [QT 4, high silicon alloys hecame 
essential to the factories manufacturing explosives, and it is 
probable that the relatively large demand that ensued hin 


rather than scientific remains 


coils, concentrating basins. 


made in silicon for such purposes, 


war broke out in 


dered a proper development in the improvement ot the mate 


rial. ‘Those firms make silicon iron with 


some degree of success were too busy 


who knew how to 
turning out work to 
This affairs was 
The demand for high silicon 
iron was reduced, and the future for the alloy seemed pool 
This state of affairs did not exist to such an extent in 
America, and the Duriron product was developed 
-ively. 


spend time or money on research. state of 


not helped when peace came. 


progres 


\ further set-back to the development of high silicon iron 
was the rapid advance in the productien of austenitic stain 
less steel, 
The 


strengths and temperatures, 


which in many cases replaced high silicon iron. 


resistance of stainless steel to nitric 


acid at varying 
the high strength of the mate 
rial, the relative ease with which it could be worked, and 
the great publicity which it was given, tended to reduce still 


further the effort of the 


silicon iron manufacturers. 


German Secrecy 
Shortly after the war Krupps in Germany had produced 


superior grade containing 16 
extravagant 


cent. of silicon for which 
and a paper by Richard 
to the Deutsche Gesell- 
schaft fer Metallkunde, advertises the virtue of this new sili 


con iron called 


per 


claims were made. 


\Walter, ot Diisseldorf, read in 1021 
‘* Thermisilid,’’ but avoids description of the 
new process in the following terms: ‘* I should like to make 
an additional You that the pro- 


cess is being used industrially and we have every interest. 


statement here. have seen 


In view of the unsettled economic and political situation, in 
This 
patent situation with 
reference to Kntente countries is to-day very uncertain. Con 


) 


protecting German industry against foreign countries. 
1: particularly hecessaly because the 
sequently with these conditions in mind I have not been able 
to express myself more openly concerning individual points 
of the which have detailed 
A series of patents has 
already been taken out but there are a lot of applications 


process would needed a discus 
scientitie 


s10On irom the viewpoint. 
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for patents on such a process in foreign countries, and the 
utmost caution is advisable to-day with patent protection 
against foreign countries in order to prevent unfair exploi- 
tation and incidentally injury to our own industry.” It is 
natural that the development of high silicon iron in Germany 
should have been pushed forward with the coming of the 
Nazi regime for purely economic reasons. 

If we consider the alternative materials for constructing 
acid-resisting chemical plant for with nitric and _ sul- 
phuric acid, such as lead, stainless steel and rubber lining, 
all of which require material difficult to import, we see that 
Germany could better afford to her ferro-silicon pig 
from Norway, and use high silicon iron instead of the othe: 
materials. 


use 


obtain 


Now that we are at war, the position in England is sud- 
denly changed, and high silicon iron is required in vastly 
greater quantities than ever before. It can replace stainless 
steel for many purposes, and so allow the nickel, molybdenum, 
and chromium to be used in other alloys for which no sub 
stitutes exist, e.g., for high-speed cutting tools. It is, there- 
that 


manufactured on a greatly increased scale. It 


fore, essential for the country silicon iron should be 


would, how 
ever, be a mistake to give effect to this increased output on 
the manufacturing lines of the last without having 
regard to the improvements that have since been made. Much 
knowledge has been accumulated since and the most 
up-to-date methods of manufacture only should be employed 
for the increased production, 


Wal, 


IQIS 


Studies of Melting Methods 


It is interesting to note that the trend of development in 
1919 Was directed more to the possible inclusion of certain 
elements that felt to be desirable in improving the 
product, rather than the investigation of the means of melt. 
ing the metal. 


were 


Monsieur C 
Matignon, the author dismisses the question of melting prac 


In a paper on the subject by 
tice in the following manner: ‘* Certain manufacturers carry 
out the fusion in a cupola, others in an electric furnace— 
local conditions seem to determine the choice. It is evident, 
however, that the possibilities of the process are greater with 
the first than the since been shown 
that melting in a cupola cannot give such good quality metal 
as that obtained in an electric furnace, or 


with second.’’ It has 
in a crucible, and 
it is now considered of primary importance that a cupola 
should not be used for producing castings if good quality 
and reliability is required. 

High silicon iron castings are known to be brittle, and 
plant failures may be caused by the inherent weakness of the 
metal. 
containing 


The average tensile strength for silicon iron casting 
14.5 be 6 to 7 tons per 
sq. in., compared with the average of g to 10 tons per sq. in. 
for grey iron casting. 


per cent. silicon would 
There are, however, other factors that 
account for breakage of castings which should not be con- 
fused with the the It was commonly 
found in the past that high silicon iron castings, 
tured, exhibit 
graphite. 
and frequently cause them to fail. 


weakness of metal. 
when frac- 
inclusions of free 


castings 


large gas pockets with 
These pockets weaken the section of the 
methods 
and foundry technique have eliminated the graphite inclu- 


Modern melting 


sions, thereby greatly increasing the strength and reliability 
of the castings without necessarily making a change in the 
It is frequently stated that high sili 
con iron castings should be annealed for satisfactory results, 
but there is no clear evidence to indicate the advisability of 
this procedure. 
the casting, and the correct melting and foundry technique, 
a sound casting can be produced which would not be im- 


analysis of the alloy. 


In almost évery case, by careful design of 


proved by annealing. It is, however, possible, with a badly 
designed casting and with poor quality metal, to produce a 
mechanically sound casting if it is annealed, whereas the 
the 
The correct procedure, therefore, should be to 


casting would crack immediately on cooling without 
annealing. 
improve the design of the casting, the melting practice and 








Metallurgical Section—The Chemical Age—May 4, 1940 


the foundry technique, rather than to attempt to hide the 
defects in the metal by annealing. 

very worker who has studied the production of high sili 
con iron castings with a view to improving the quality of 
the metal has investigated the possibility of adding small 
quantities of other elements such as boron, nickel, copper, 
aluminium, etc., and claims, sometimes greatly exaggerated, 
have been made for special silicon iron alloys of this sort. 
However, the fact remains that the best known silicon irons, 
even to-day, are not alloyed in this way, which may indicate 
that 
than from the metallurgical point of view. 


these additions are valuable more as a selling point, 


A Difficult Welding Problem 


The welding of silicon iron castings jis an extremely diffi 
cult problem, but it is a that 
more study than has hitherto been given to it. 


ereat deal 
The brittle 


fracture through 


matter deserves a 


ness Of the metal and its susceptibility to 


thermal shock make it particularly awkward to carry out 
a successful weld on large and complicated castings. \lso 
the necessity of maintaining the correct silicon content of the 
weld metal raises further problems. [f a satisfactory tech 


nique could be evolved it would simplify the construction of 


complicated castings, and the designer could combine a cast 
«nd welded construction to produce the desired shape, Al 
though welding rods are available, their use is very limited. 
The most promising results have been obtained by the oxy 
acetylene process, but the whole subject of welding high sili 
con iron is still in its infancy. 

Workers who have carried out the most thorough investi- 
vations in the manufacture of high silicon iron are unani 
mous in insisting that the metal must be free from impuri 
ties, low in phosphorus, carbon, and sulphur, and cast with 
the correct foundry technique; and the position to-day is that 
all foundries who seek to produce a better quality high silicon 
iron are concentrating on improvements in the means ol 
melting and foundry technique. However, it is important 
to remember that even the cleanest metal, poured into pertect 
moulds at the most suitable temperature, will be a failure 
unless the designer of the part is fully experienced in the 
idiosyncracies of high silicon iron and has made his design 
correctly, 








ELECTRODEPOSITION OF RHODIUM 


The utility of rhodium sulphamate in the electrodeposition 
of rhodium was pointed out last year by Piontelli and Giulottc 
(Chimica e Industria, 1939, 21, 478). Further confirmation of 
the high quality of the coatings deposited from sulphamate 
baths was obtained in later studies now published in Chzmieu 
e Industria of Glass with 


platinum anodes and copper cathodes were used in these ex- 


February, 1940 (p. 61-2). cells 
periments and perfect deposits resulted from operation at the 
ordinary temperature at current densities ranging from 20 to 
Wide 
missible in the concentration of both the rhodium sulphamate 
(3-12 gms. rhodium per litre) and the 
(12-35 gms. per litre) without detracting 


1000 amps. per sq. metre. variations were also per- 
free sulphamic acid 
from the quality and 
finish of the plating. The high resistance of the rhodium 
coatings was demonstrated in tests involving exposure to 


gaseous hydrogen sulphide in a closed vessel for one hour. 


CYANIDE PLANT FOR GOLD-BEARING PYRITES 


An account of the operation of the plant for extraction of 
gold from auriferous pyrites and quartz from the Montagne 
S.W. 
1g40. 
Flotation concentrates containing 35 grams gcld 


Noire, in France: 
of March, 
(Aude). 

per ton are passed through a lengthy cyaniding process before 
treatment by the Meril process in 


is given in L’/xdustrie Chimique 


This plant is located at Combe du Saint 


which zinc powder is added 
to the dea@rated solution and the black precipitate of gold 
is filtered in a press hetore tinal treatment. 
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Current Topics 


Alloy Steels of High Elastic Strength 
M Ik TALS used in the production of low-carbon highly 


elastic steels for welding work are manganese, cop- 
per, nickel, molybdenum and chromium, and are discussed 
by Herbiet (Rev. Universelle des Mines, FKeb., 1940, pp. 
11-6). Examples of manganese-copper steels are St. 52 
(German), Ac. 54 (French), and Manten-Ductiloy (U.S.A.), 
the proportions ranging from 0.13-0.25 per cent. carbon, 
0.9-1.5 per cent. manganese and 0.3-0.6 per cent. copper. 
Some grades (e.g., Cromansil) also contain 0.6-0.9 per 
cent. silicon. The German State Railways have specified 
the following maxima for high-manganese steels to avoid 
the possibility of martensite formation: carbon 0.2 per 
cent., silicon 0.5 per cent., manganese 1.5-1.2 per cent. 
Typical nickel alloys are Republic Steel RDSI and RDSIA 
and Inland Company Hi-Steel, ail of which are weldable 
and may contain 0.08-0.25 per cent. nickel and possibly 
alittle copper. Swindon and Reeve have pointed out that 
nickel and copper notably improve the strength of tem- 
pered steels. Molybdenum steels are notable for fineness 
of structure and stability after hammer-hardening and 
exposure to high temperatures which renders them parti- 
cularly suitable in the construction of welded boilers. The 
usual limits for high elasticity are 0.13-0.3 per cent. car- 
bon and 0.2-0.6 per cent. molybdenum. Chrome-phos- 
phorus steels extensively used in the United States are 
typified by Corten, which has a maximum of 0.1 per cent. 
carbon and 0.1-0.2 pér cent, phosphorus with 0.5-1.5 per 
cent. chromium. These steels have not been at all widely 
adopted in Europe and doubt has been thrown by Jones 
(Iron and Steel Institute Meeting, 1937) upon the advan- 
tages of phosphorus. However that may be, there is no 
doubt about their ease of welding in the laminated form 
thanks to the very low carbon content. 

Solubility of Zinc in Acids 

N important influence is exerted in the electrometal- 

lurgy of zinc by metallic impurities which may be 
present either in the metal itself or in solution. Details 
of the effect of such impurities on the rate of dissolution 
of highly purified zinc in 2n sulphuric acid are published 
by R. Piontelli in La Chimica e L’ Industria of March, 1940 
(pp. rog-118). The zinc used originally contained 0.0004 
per cent. lead, 0.0005 per cent. cadmium, 0.0008 per cent. 
iron and 0.0004 per cent. copper. When this was alloyed 
with pure lead (0.026 to 2.6 per cent.) an initial accelera- 
tion of the rate of solution in the acid was noted, but sub- 
sequently a marked slowing-down occurred as the surface 
concentration of lead declined. A much more energetic 
solution-activator was copper when alloved in the propor- 


tion of 0.19 per cent. Silver (0.1 per cent.) was likewise 
more energetic than lead, but not to the same extent as 
copper. Metal salts in solution form increased the speed 
of solution of zine in the following order: cadmium 


(retarding), manganese (inactive), tron, lead, arsenic, bis- 
muth, cobalt, copper, silver, nickel, antimony. 


New Uses for Tin 
Hie fifth issue of Tin and ils Uses, the quarterly 
review of the International Tin Research and Develop- 
ment Council, has an article describing in detail the 
methods which ensure complete adhesion of white metal 


linings to bearing shells of various materials, and giving 


temperatures, strength of acid, etc., for the more difficult 
cases. This article is illustrated by a photograph of a 
bearing which has been flattened out and bent in the re- 
verse direction, the lining still adhering perfectly, in con- 
trast with another bearing, not properly prepared, from 
which the lining has separated. A new process developed 
in the Council’s laboratories is the production of a_ pro- 
tective oxide film on tinplate. Although it is so thin that 


it is invisible, it has been found to give good protection 
from sulphur staining when tested with foods, and it may 
prove an alternative to expensive sulphur-resisting lac- 
quers. Further research is being carried out in collabora- 
tion with the appropriate industrial organisations. Pro- 
gress in research on high-tin bronzes for condenser tubes 
is recorded. Comparative tests in circumstances closely 
approximating to actual service conditions clearly demon- 
strate the uniformly high corrosion resistance of the tin- 
rich bronzes. Another article contains information that 
should be of assistance to manufacturers in ehoosing 
brands of tin suited to their particular purpose. The 
approximate amounts of impurities which may be expected 
in each brand are tabulated, and it is explained that it is 
not necessarily advantageous in every case to use highly 
pure tin. 

Metal Sheets for Current-Rectifying 
RODUCTION of oxidised metal sheets which are 
claimed to function as good current-rectifying agents 

is described by J. Berényi in Hung, Pat. 120,403. Sheets 
of any metal are copper-plated in the usual way and then 
placed in an electric furnace at 1020°-1080° C. for 10-20 
minutes. This is followed by exposure to pure oxygen 
to form a superficial coating of copper oxide and finally 
by repeated cooling at o°-15° C. This treatment results 
in formation of triangular crystals of copper oxide which 
possess an excellent rectifying action. 








British Steel Supplies 
ppl 
Explanation of New Distribution Scheme 

Hk: problems affecting Great Britain’s supply of steel 

were discussed at a recent meeting of the Mining Instt- 
tute of Scotland in Glasgow. Mr. C. C. Reid, president of 
the Institute, introduced Professor A. M. Bryan, of the Royal 
Technical College and Glasgow University, who opened a 
discussion on ‘* Supplies and Economy in War-time.”’ 

Professor Bryan, who has been acting as Deputy Director 

of Mining Supplies at the Mines Department since the out- 
break of war, explained features of interest in the new Minis- 
try of Supply scheme for the distribution of steel, which came 
into force on April 1. He pointed out that the primary object 
of the scheme was to ensure an equitable distribution among 
consumers of such steel supplies as were available from time 
to time. bearing in mind the relative urgency of competing 
requirements. It was hoped that this would ensure that the 
needs of all departments of the war services would be met 
without delay in delivery, and yet would afford supplies for 
public services and general industrial use on a more adequate 
basis than had hitherto been the case. The estimated steel 
requirements of the war services and Government depart- 
ments and other consumers had been carefully examined and 
pruned so that these now came within the estimated produc- 
tive capacity of.the steel industry. On that basis allocations 
of stee! had been made to each service or department respon 
sible for the supplies of steel to the various classes of con 
sumers. 


ED 


EXPANSION OF FAR EAST IRON OUTPUT 

An event ot considerable significance in the Far Eastern 
economic field is the impending exploitation of virgin iron 
and coa} deposits in remote parts of Japanese-controlled ter 
ritory in Manchukuo. Near the Korean frontier is the Tung- 
pientao minefield with estimated reserves of 100 million 
metric tons of rich iron ore which is marked down for ex- 
ploitation by the Tungpientao Development Company. Out- 
puts of iron ore and coal are each expected to be at the rate 
of 1,300,000 tons per annum by the end of 1941. Steel and cast 
iron foundries are under construction and a railroad will link 
up the new industrial zone with Korea. 





Manganese-Aluminium Alloys 
Advantage of Electrolytic Mn 
IX, FINK, AND WII LEY. as reported in the U.S. 
Mines 


studied some alloys of quite high purity containing up to 1o per 
cent, 
Mn 


j ; _ 
1] I 
/ 


Jureau of Report of have 


lnvestigations 3477; 


MmanLeahnese, 


Chey report that alloys up to 2.49 per cent. 
were rolled to 22 gauge, but only after heating initially 
hours at 600° C. and again annealing for 22 hours 
dat GOO~ at 2 gauge. 


the 


Chey do not say whether this represents 


upper limit of rollability 


but it 


even with these precautions, 
Jones also fail to 
report that all the alloys 


wcre ground LO a powde! for X-ray study. 


may be so inferred. Bradley and 


report data on workability. but do 


made The lowest 
Mane anese alloy made was 7 pel cent. Mn. so that we Mhleay 
brittle. Dix, Fink, and Walley show a 
rei rograph ot a 10 per Cent. alloy exhibiting al 
surtace, 


ASSUME this to be 


needle like 


which would certainly denote brittleness. This ingot 


was made from rather 


impure manganese having the com- 


position 1.63 per cent. Si, 4 


4 cent. Fe, 


Mn 


may ate 


-24 pel 0.12 per cent. 


Cent. \]. and QO. pel 


that 


Cu, ods pe by difterence. 
Phe that the 
impurities Introduced with the manganese had no substantial 
The 


alloys 


cent. 


authors say the results obtained 


maximum 


etlect on this portion of the diagram. mal 


ganese in any of these high-purity made from 


aluminium and 


manganous chloride was 6.23 per cent. 


Rate of Cooling 
Mh 


“One 


last alloy was studied during very slow cooling of 


2, kg., and it was found that at 710° the melt had 


almo { completely 


solidified, but on slow cooling became 


liquid again, presumably by decomposition of the tirst CTY Sstals 
lo separate into another phase and liquid. It appears that 
the first crystals are MnAl, which decompose at 710° into 
MnAl melt. Krings and Ostmann found only MnAl, 
at the aluminium end of the system and placed the eutectic 
between this compound and Al at 3 per cent. Mn. Evidently, 


the compound MnAl, does not always form, the result depend- 


| 
and 


Ing no doubt on the rate of cooling and presence ot Impurities. 

The authors have compared the behaviour of 
lytic and 
with 


both electro 
heated 
aluminium. § at 


presumably silicothermic manganese when 


relatively high purity 


clue ibles. 


Hoopes proc ess 


goo’ ©. in clay Both kinds of 


maneawese Were 


sized through 1io-mesh on 2d. len per cent of manganese 


and go per cent. of aluminium were 


used in each case. 


he initial rate of solution for the electrolvti 


Manheahnese 
was a little higher. After 10 minutes, with no stirring —xcepi 
on sampling, the electrolytic manganese had formed an alloy 
containing 2.25 pel cent. 


- silicothermic 
manganese had only dissolved to the extent of 1.5 per cent. 
At the 20 minutes, the 
alloys were virtually of the same composition. After 1 
both alloys contained 3 per cent. manganese. 
cast in a chill mould. he 
Iracture were quite different. 

The alloy | was very 
ductile and was readily rolled down to foil without inter- 
mediate annealing. The full cold-rolled alloy had a hard- 
ness of Rp 23. The alloy made from silicothermic manganese 
cracked badly at 50 per cent. Lard- 
At 50 per 
reduction the hardness of the electrolytic manganese 
was Rp» 4. To 
properties, 
that 


manganese while the 


>‘ 


manganese. end of however. two 


hour 
heating, They 


were surface appearance and 


made rom elec trolyti« 


manganese 


reduction and showed a 
ness with this small amount of cold work of Rp» 20. 
cent 
alloy difference in 
the 


remarkable 
two more allovs were made in 
the melt 


check this 


same wWa\ 
except was stirred. 

[he second series of alloys showed 6 per cent. manganese. 
Lhe alloy brittle and 
worthless. The alloy from electrolytic manganese was duc 
tile rolled thin light 


\ third series of alloys contained 8 per cent. 


from silicothermic manganese was 


and could be down to sheets with 


reductions. 


manganese. In these samples the alloy from silicothermi 


manganese was also worthless for any purpose, but the 8 per 


(Continued at foot of next column) 
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Letters to the Editor 
‘* The Scarcity of Copper and Zinc in Germany ”’ 


SIR —I 
written by 


Crave 


Dr. 


your indulgence to comment on the article 


Howat in respect of the copper reserves of 


Germany. 


[It has to be remembered that statistics taken from Zhe 
Mineral Industry ave only of value when properly discussed 
in their true perspective, and details dealing with ordinary 
imports and exports merely reveal what is common knowledge 
fo the average mining engineer. A 


the 


much more important 


aspect of situation can be revealed by studying what 
copper deposits exist in the vicinity of the German borders. 
Statistics culled from existing literature are only of more o1 
less academic value, and do not give a true light on the pre- 
sent situation. 

\lthough Germany is blockaded from its usual imports of 
copper, allowance should be made for copper which could be 
obtained Whether o1 
mains to be seen, but the importance of such a_ possibility 


Not 


in the popular Press regarding the nickel deposits of Finland, 


overland. not this is being done re- 


cannot be underestimated. a little has been published 
but little if any information is given in respect of the coppei 
deposits. As a striking illustration, the Outokumpu coppe: 
mine in Finland is seldom if ever quoted as the largest known 
copper deposit of Europe, excluding the Russian occurrences. 

Statistics, however, and an account of the mining and con 
centration processes, were given by FE, Makinen in A/7mmng 
and Metallurgy as far back as February, 1938, whilst furthe 
details were published in 7he Mining Alagazine, March, 1938. 
‘can now be estimated 


lhe proved ore Teserves, it Is stated, 


at about 20,000,000 metric tons, with a total estimated coppel 


content of Soo.,c0o tons.’’? Furthermore. reference was made 
to the [.C.1. 
nection with the Outokumpu mine in The Mining Magazine, 


September, 1936. 


process oO} sulphut dioxide concentration in con 


Hence the statistics given by Dr. Howat, which make no 


some extent 


reference to such large copper deposits, have to 
lost 


their value. Russian deposits of copper remain to some 


doubts exist 


regarding the Finnish deposits, which, together with the costs 


extent a matte Ol sper ulation, but no 
of production, were given in full detail several years ago. 

If, as is probable, Germany is able to tap the deposits ot 
Finland, to say nothing of the unknown Russian deposits, 
the statistics as culled from 7Vhe A/ineral Industry of earlier 
vears cannot be regarded seriously. 

It may be that the recent war in Finland will have seriously 
restricted mineral outputs, as has already been the case with 
the nickel mines, but if systematic figures are to be obtained, 
idjacent to Ger- 
In conclusion, this is not 


ihe products from countries surrounding or 
many must be taken into account. 
the first that nature 
1 


have been published without consideration being given to the 


time statistics of the purely academic 
veneral situation of the countries involved, and it is contended 
that during war-time conditions, all statistics should at least 


Yours faithfully : 
A.G.A. 


indicate all alternative sources of supply. 


\pril 26, Glasgow, C.2. 








(Continued from previous column) 
still ductile 
enough for reduction by very light passes and made a dense, 


cent. alloy with electrolytic manganese was 


tough casting with a hardness of Rp» 8. 


The alloys were etched with 1 per cent. NaOH tor 10 
seconds. and Willey, this darkens 
MnAl,, with MnA\l,. Evidently 
MnAl, is the principal manganese constituent in both alloys, 
but the amount, shape and size of the crystals are quite 


ditterent. 


According to Dix, Fink, 


but vives a blue colour 


modification of the 
occurred. 


A phenomenon similar to the 
aluminium-silicon allovs seems to have 
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CLAYTON, SON « C° L® LEEDS 
a Ty 


~ Tanks forthe Storage 
of Liquid Propane 

and Butane 

31'°6" x 7'°0” 


TEST PRESSURE : 
568 Ibs. per sq. in. 








Waterless Gosholders, Man. Type 
2 Millions &1 Million Capacity. 
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A Clayton Boiler in El Salvador. 


CHEMICAL PLANT, PLATE WORK of EVERY DESCRIPTION 
TANKS, OIL REFINING PLANT, STEAM BOILERS 
GASHOLDERS, STILLS, WELDING SPECIALISTS 


LONDON OFFICE, ABBEY HOUSE, 2, VICTORIA ST., S.W.1 
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\-METALs 


For 


THERMOSTATIC GONTROL 


THERMOFLEX 
INVAR ON BRASS 


AND 


| OTHER BI-METALS 
| SILVER ON COPPER 
| 
| 
| 











FOR 


SWITCH CONTACTS 


AND REFLECTORS 


Write for Booklet: 


WILLIAM WILKINSON 
Thermoflex Works, 
SHUSTOKE, Warwickshire, 
Telephone: COLESHILL 68. 














Makers of 
‘‘SEA-CLIFF”’ Brand 


PHOSPHOR BRONZE 
MANGANESE BRONZE 
ates ALUMINIUM BRONZE 


IN TUBES, SHEETS, RODS AND WIRE 


CHARLES CLIFFORD & SON, Ltd. 
BIRMINGHAM 


Estd. 1767 


























Perfect for 
its purpose 


As makers of all kinds of light steel drums 
and kegs, our ‘‘Awltoplid’’ Drum is the 
product of experience. The full open top 
gives supreme convenience in use while 
its construction Combines great strength 


and lightness. 7 AWLTOPLID 99 





TODD'S DRUM 


TODD BROS. 


ryesst  WIDNES 


2267 


Grams: 
**Todd”’ 














British-Made Cored Solder 


Attractive Booklet Published 


RIOR to the outbreak of war, it seems that many British 


and Colonial electrical and radio manufacturers, who 


used cored solder with special fluxes, used to obtain much 
of then Although 
solder, with rosin flux, was made in England, there was, with 
lew little 
manufacture containing special fluxes. 


[.td.. 


solder. which contains three independent cores of Ersin flux. 


supplies from Germany. single-cored 


available of British 
the 
have developed their cored 


exceptions, cored solder 


Since outbreak 


of war, Multicore Solders, 


Ersin Multicore Solder is now being used by many of the 


A coil of **‘ Multicore’”’ 

solder with enlarged 

section showing the 
triple core. 





Boxee 


MELE ERC ERE SOLER WIE ERSOEN FAd 


leading British radio and electrical manufacturers and, with 
a view to developing the export markets, which were pre 
viously served by manufacturers, the 
company has produced an attractive and useful twenty-page 
booklet entitled ‘‘ Solders and Soldering.’ 


German cored-solder 
This contains :8 
photographs and diagrams, in addition to tables of useful 
data, some of which have been reproduced by permission of 
the International Tin Research and Development Council and 
the British Standards 
reproductions of 


Institution. 
actual 


The photographs include 
laboratory tests, which show the 
advantages of Multicore Solder with the non-corrosive Ersin 
Flux over single-cored solder with pure rosin flux. 


Among the tables is one giving the approximate number cf 


leet per lb. of Multicore Solder in its various alloys, A study 
ol this table by the progressive manufacturer should enable 
considerable savings to be made in soldering processes, by 
the avoidance of waste. It is seen, for example, that with a 
60 per cent. tin alloy, more than three times the length of 
solder can be obtained by using 18 S.W.G. Multicore Solder 


instead of 13 S.W.G. 








COPPER SHORTAGE OVERCOME IN INDIA 
Millions of Indian housewives ran the risk shortly after 
the outbreak of war of being forced to to the use of 
baked clay household utensils, because first there was such a 
world shortage of aluminium that there was none left for 
shipment to India after war requirements had been satisfied, 
and secondly because 


revert 


India is only a small producer of 
copper so that none was expected to be left for the use of the 
civil population after the requirements of the Defence Ser- 
vices, the Railways and the Mint had been met. 
ment of Supply 


The Depart- 
India, began scouring the 
world for copper and in response Rhodesia came to India’s 
assistance by supplying blister copper to the amount required 
to keep the Indian market supplied. 


(Government oft 





(Continued from p. 25.) 
tained, there is the possibility that the galvanising on the 
thinner section will be considerably vaporised and burned 
before the heavier section has been raised to tinning or fusion 
temperature. ‘Thus being 
joined, it is advisable to preheat the casting so that both parts 
can be brought to welding temperature simultaneously, 


when cast iron and sheet are 


The use of adequate jigs is also important. 
for welding 


Jigs designed 
should, if possible, possess 
for quickly conducting the heat away from the 

They should also be so arranged as to provide 


galvanised metal 


some means 
welding zone. 
the operator with maximum space and freedom of movement 
for manipulation of the blowpipe. 
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WELDING GALVANISED IRON 


Application of Zinc 
by H. SEYMOUR 


Hl.REVER uncoated iron or steel would be subject to 

corrosion galvanised iron is commonly used. The gal- 
vanised coating, however, offers no difficulties in joining 
these materials by welding. In fact, the practice of welding 
these materials results in joints which are decidedly supericr 
to those which can be obtained by other methods. In pipe, 
tor example, the welded joint effects no reduction in wall 
thickness as is the case with threaded joints, Although some 
of the galvanised coating is removed by the welding flame, 
this in no way exceeds the amount removed by the threading 
process. kurther, welding can actually increase the corrosion 
resistance of the metal, in the small zone where the galvanis- 
ing is removed, since the heat of the welding flame appears 
to cause the formation of a highly resistant metal oxide. 

In sheet, the advantages of the welded joint are even more 
apparent. For example, one of the most common joints 
employed by sheet metal fabricators—the lock-seam and 
solder-type joint—is usually limited to metal of 20-gauge 
thickness because of the great difficulty in making a lock 
seam in heavier gauge metal. Welding puts no limitations 
on metal thickness and provides a joint which is stronger 
than the base metal and will not open as a result of rough 
handling or use. 

A few simple precautions should be observed in welding 
galvanised materials because of the nature of galvanised 
coatings. The protective coating of zinc, which forms the 
ealvanising, usually measures from 0.001 to 0.005 in. in thick 
ness. It is applied to the iron base material by immersing 
the sheet, pipe or other form in molten zinc. A layer of flux 
on the surface of the zinc cleans the iron as it enters the bath 
and ensures a firmly adherent coating of zinc on the gal- 
vanised material. This process is called hot-dip galvanising. 


Good Ventilation Essential 


Zinc has a relatively low melting point, only 419° C., and 
also has the property of volatilising or vaporising when 
heated. Consequently, when galvanised material is heated, 
as in welding, the zinc coating does not melt and run on the 
surface as might be expected. Instead, the zinc vaporises and 
burns, forming white fumes of zinc oxide. For this reason, 
1 well 
ventilated locations, as inhalation of zinc oxide fumes released 


welding on galvanised metal should be done i 


~ 


from the galvanised coating may cause temporary discomfort 
to the worker. Out-of-doors the operator usually can work so 
that the fumes float away from him. In fairly open indoor 
locations, it is often sufficient to remove the fumes by suction 
or to drive them away from the worker by the use of a 


stream of air. However, in more confined spaces, a mask 
that supplies air from an outside source should be worn hy 
the operator. A satisfactory type is a simple mask with a 


large hose leading only as far as necessary to assure a pure 
air supply. This type does not require an air pump. 

All dirt, grease, and oil along the joint should be 
thoroughly cleaned off before attempting to weld, but the 
galvanised coating should not be removed. Galvanised pipe 
or other material can be bevelled by means of the cutting 
blow-pipe, experience having shown that this does not 
seriously affect the coating. During welding, it is best to 
hold heavy objects or complicated shapes in jigs and fixtures 


to assure correct alignment. To prevent buckling and warp- 
age, the welding of galvanised sheet is usually done in jigs of 
the same general type and design as for other sheet metal 
products. Galvanised materials can be either fusion-welded 
with the steel welding rod or bronze-welded, However, since 
bronze-welding is done at a lower temperature, it has less 
effect on the galvanised coating than fusion-welding, and con- 
sequently is the method generally preferred. The welding 
technique for both fusion-welding and bronze-welding gal 
vanised material is exactly the same as for the corresponding 
uncoated material. 

Welding should be done with the minimum amount of heat 
consistent with good fusion, in the case of fusion-welding, and 
with correct ‘‘ tinning action ’’ where bronze-welding is the 
process used. In the fusion-welding of galvanised steel pip 
ing systems, it is also well to remember that in the latest 
method of joining pipe, a considerably narrower band of the 
zinc coating is affected than that which is affected by full 
fusion-welding. This desirable result is made possible by 
the greater speed and reduced heat requirements of modern 
welding. 

fusion welds in galvanised iron are usually given a coat 
of aluminium paint or similar material. Although it is 
obviously impossible to paint the inside of many welded 
joints, experience has shown that such joints give perfectly 
satisfactory service even without painting. Bronze-welded 
joints give excellent service without any finishing. For some 
products, the finished bronze-weld may be coated with 
aluminium paint to give a uniform appearance. 


Importance of Flame Control 


From the operator’s standpoint, proper flame control is of 
the first importance because upon it depend other factors 
leading to a high-quality finished job. Proper control of. the 
welding flame will result in just enough heat input to ensure 
a sound joint. Excessive heat means the removal of unneces- 
sarily large amounts of the galvanised coating with a cor- 
responding reduction of the protection which it affords. The 
operator should strive to make a sound weld as he goes along 
without coming back to reheat and rework portions of the 
finished weld, and should make every effort to proceed as 
continuously as possible. In bronze-welding, for example, 
the number of interruptions caused by dipping the rod into 
the flux can be reduced to the minimum by fluxing a sufficient 
quantity of bronze rod before beginning to weld. ‘This can be 
accomplished either by dipping the cold rod into a molten 
mixture of flux and water or by rolling the heated rod in dry 
flux. In either case the flux will adhere to the rod in the 
form of a coating and the only interruptions during welding 
will be to pick up a new rod. ‘Thus the possibility of over 
heating the base metal is materially reduced. 

Proper design for welding is also important. The applica 
tion of bronze on highly-stressed areas should be avoided, 
since the presence of these stressed areas may result in inter 
granular penetration or cracking of the base metal in that 
vicinity. Proper choice of joints will permit the welding 
operation to be made quickly and smoothly. When unequal 
thicknesses are joined, unless equal heat application is ob- 

(Continued at foot of p. 24.) 





Current Topics 


Alumina r tiiiis 
SATISFACTORY method of producing uniform 
translucent tilms of alumina from aluminium foil is 
described by Vollrath (J. Phys. Chem., 1940, 44, 4, 
401-404). Thin aluminium foils can be oxidised com- 
pletely to alumina by anodic oxidation in a 3 per cent. 
oxalic acid solution, using A.C. or D.C., and a current of 
about 30 milliamps., but the films obtained exhibit a sheen 
which was found to be due to the presence of considerable 
amounts of unoxidised aluminium, a phenomen probably 
caused by electrical isolation of patches of the foil during 
the course of the oxidation by the formation all round 
them of non-conducting alumina. This difhculty was 
overcome by immersing only the end of the foil to be 
oxidised in the acid, and electrolysing till this part was 
completely oxidised, then running more of the oxalic acid 
solution into the cell at such a rate that the part of the 
foil immersed was always completely oxidised. It was 
found possible to oxidise foil 0.002 cm, thick at the rate 
of 2cm. per hr. Foils as thin as 0.0005 cm. can be oxi- 
dised, but the resulting alumina could not be lifted out 
without tearing. 


Germany and Finnish Ores 

RECENT article in the Deutsche Allgemeine Zeilung 

reveals that Germany is very anxious to obtain access 
to Finland’s raw materials. Various complications, how- 
ever, have arisen as an outcome of the Russo-Finnish 
War. The nickel cre near Petsamo, for example, has 
remained in Finnish hands, but it that both 
Germany and Russia are taking steps to secure the out- 
put, or a major part of it, for themselves. ‘The mines are 
exploited by the Finnish company, Petsamon Nickel 
O/Y, which belongs to the British Mond Nickel Com- 
pany. According to the Deutsche Allgemeine Zeitung 
the ore deposits extend through a range of hills 25 miles 
long. The Mond Nickel Company has held the conces- 
sion since 1934, and production was projected to begin 
this year. The probable output is estimated at 200,000 
tons of nickel ore a year, which were to be worked off 
partly in Britain and partly in the Finnish town of 
Kolosjoki, where the necessary plants were being con- 
structed. According to the same paper [Finnish copper 
production was not affected by the war, as the mines are 
situated in Central Finland, near Outukumpu_ and 
Kuusjarvi. The ore deposits there are estimated to 
amount tO 30,000,000 tons, containing $00,000 tons of 
copper. They are being exploited by a Finnish State- 
owned company, the output in 1938 having been 1340 
tons of copper, a considerable part of which went to 
Germany. The Reich is now making great efforts to 
increase her imports fronr that area. 


Seems 


Welding Cast Iron to Bronze 


OR joining dissimilar metals one of the simplest 

methods is to use the bronze-welding process. In the 
case of chemical plant, however, the finished product will 
probably have to resist the action of those corrosive fluids 
which attack brass or bronze. Obviously, a bronze- 
welded joint will not do, though the solution to the prob- 
lem is quite simple, and is based on the same property of 
metals that makes “bronze-welding possible. Briefly, it 
depends upon the fact that a metal of lower melting point 
tends to sweat to the clean, heated surface of a metal of 
higher melting point. An example of this type of work 
may be useful. A research laboratory required a piece 


of equipment for freezing a solution containing caustic 
soda. 


A vessel similar in design to an ice-cream freezer 
was designed, and, to resist the corrosive action of 
caustic it was decided that Monel metal be used 
lor the container and that the joints be welded with 


soda 
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Monel welding rod. It was necessary to have a cast-iron 
plug in the bottom of the vessel through which a rotating 
arm would fit. ‘She problem was how to weld the cast 
iron plug into the Monel hole. The solution was to use 
cast iron welding rod with a technique similar to thai 
of ordinary bronze-welding. ‘The melting point differen- 
tial between cast iron (1176° C.) and Monel (1360° C..) 
made the job possible. The bottom of the container was 
preheated with the welding flame to permit expansion and 
annealing of the Monel. With the iron fitting in place 
heat was applied simultaneously to both plug and con- 
tainer. When the Monel reached a cherry resi heat, the 
flame was concentrated on the iron plug to bring it to 
fusion temperature. Cast iron welding rod and flux were 
used to make the joint. There was a definite fusion be- 
tween the cast iron rod and the cast iron plug, but the 
action between the plug and the Monel container was a 
sweating similar to the ‘‘ tinning ’’ action in bronze 
welding. This gave a good union between the metals 
and a strong joint, For this type of work, the heat must 
be carefully controlled to carry the job through satisfac- 
torily. Care must also be taken to 
oxides by the use of flux. 


remove surface 








New Type of Copper 
Dustless and Sliverless 


il tiR a ten-year programme of research and develop 

ment a new type of copper has been developed by the 
Phelps Dodge Copper Products Corp., New York. (News 
I.d., Am, Chem. Soc., 1940, 75, 7, p.311). 

The new copper, known as PDCP, is said to have greater 
conducting power, ductility, fatigue resistance, and surface 
quality than ordinary copper. It is made, under a patented 
process, without melting from electrolytic cathode copper, 
which is plastically converted by tremendous pressure in a 
reducing atmosphere at elevated temperature into smooth, 
dense copper bar, rod, strip, or other desired commercial 
shapes. Basically of the oxygen-free type, it is not melted 
after the electrolytic purification process. Hence the intrinsic 
purity of electrolytic cathode copper is not only retained but 
is greatly enhanced at the high temperature of the reducing 
gas used. 

One of the principal difficulties of engineers and mainten- 
ance men concerned with copper windings in motors and 
transformers is the existence of surface imperfections in the 
copper, which may originate in the casting process and by 
vibration and magnetic stress eventually penetrate the insula- 
tion and cause failure by short circuits. In addition, slivers 
and oxides are more or less inherent in the hot-rolling pro- 
cess. The new method eliminates not only the casting pro- 
cess but also hot-rolling. It has given outstanding perform- 
ance in high-frequency and high-voltage transformer wind- 
ings, in high-tension and submarine cables, refrigeration, and 
air-conditioning installations. It is particularly applicable 
for service where severe vibration is a problem. Ductility far 
greater than ordinary copper permits sharper bends, easie: 
forming, and drawing. ‘The metal is said to approach the 
malleability of gold. 





METAL ARC WELDING IN MILD STEEL 

The revision of B.S. 538—Metal Arc Welding of Steel 
Structures—has been awaited by industry for some time and 
its publication is both welcome and opportune. It has been 
known that the main object of preparing this revision was 
to bring the standard into line with the conditions issued by 
the London County Council under which welding would be 
permitted in London. There is, accordingly, very much that 
is common to both documents, but the British Standard is 
somewhat more comprehensive in that it deals in greater 
detail with the important aspects of workmanship and testing. 

Copies of the standard may be had from the British 
Standards Institution, 28 Victoria Street, London, S.W.1, 
price 2s. each (2s. 2d. post free). 
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Specially designed for laboratory use 
Large range of types and sizes 
Inexpensive and economical 


Hundreds of Towers Electric Ovens : 
Furnaces are in use 
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SCIENTIFIC APPARATUS AND PURE 
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How does stone 


and cinder affect you ? 


There’s no trouble due to stone, cinder, 
unburnt carbonate or overburnt oxide—no 
blocking of pipes or valves with particles 
or sludge, when you use Sofnol Calcium 
Hydrate. Prepared with this pure, light, 
soluble reagent, Milk of Lime is as easy to 
use asa soda solution—which in many cases 
it can economically replace. 


May we send 


you a free testing sample ? 


SOFNOL CALCIUM 
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Sofnol Ltd., Westcombe Hill, Greenwich, S.E. 10. 
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More steel for war material is 
urgently needed to make this island 
into an impregnable fortress. But 
for every hundred tons of steel, the 
furnaces need sixty tons of scrap! 
It’s up to everyone of us to turn out 
every bit of old iron and steel in our 
homes and workshops. It must go to 
j the steel furnaces at once to be 
3 re-formed into tanks, planes, guns, 
equipment... 
Everything that you and your firm can do 
without must go—disused machinery, obso- 
lete spares, process scrap, old railings, chains 
“q —anything made of iron or steel that can be 
) spared. Comb it out! Sell it all to your 
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4 scrap merchant this week—now! If in any 
difficulty, write to [fron & Steel Control, 
Steel House, London. 
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(No. 633 Mill) 


ENGLISH 
FILTER 


White and Grey 
Plain, Antique, 
Crinkled, and 
Embossed. 


Pure Filterings 
for Laboratory 
Work, and in 
quantities for 
all industrial 
purposes. 








All sizes 
Squares, Circles 
and Folded Filter 


= Rolis made to order 


See report of TESTS 
made by the National 
Physical Laboratory 
a copy of which will 
be sent on application 
together with free 
samples if required. 


Postlip Filterings are stocked by all the leading Wholesale Laboratory Dealers 








EVANS ADLARD & CO., Ltd. 


POSTLIP MILLS 


WINCHCOMBE, CHELTENHAM, ENGLAND 
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yp PUMPS > 
PUMPING MACHINERY 


FOR CHEMICAL INDUSTRY 
A SPECIALITY 





[LION CLTON } 
TRADE MARK | TRADE MARK 


DUPLEX PUMP for Boiler-feeding 
and General Purposes 


WRITE FOR LIST No. 34B 


JOSEPH EVANS & SONS 


(WOLVERHAMPTON) LTD. 
CULWELL WORKS, 


WOLVERHAMPTON 


Wires : “‘ Evans, Wolverhampton."’ "Phones : Wolverhampton 20864, 20865. 


London Office: KERN HOUSE, 36 & 38, KINGSWAY, W.C.2. 
Wires : “* Dryosbo, Westcent, London.”’ "Phone: Helborn 1091. 
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STEARATES. 
DRIERS-COBALT, LEAD, MANGANESE, ETC. 


SALTS OF ANTIMONY, BISMUTH, 
CADMIUM, COPPER, IRON, LEAD, 
MERCURY, POTASSIUM, SODIUM and ZINC. 


PHOSPHATES, CHLORIDES, SULPHIDES 
ACETATES, OXALATES, TARTRATES. 
ANALYTICAL REAGENTS. 
PHARMACEUTICAL PRODUCTS 
LUMINOUS PIGMENTS. 


THOS. TYRER & CO. LID. 


STIRLING CHEMICAL WORKS, 


LONDON, S.53 


Telegrams : ‘*‘ Tyremicus, Phone, London.’’ 
Greenwoo(— 


STRATFORD, 


Telephone : MARyland 4874 (5 lines) 
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ITREOSIL 


LABORATORY 
WARE 





VITREOSIL, pure fused silica, heat and acid-proof ware, is essential 
for the laboratory. It is superior to porcelain and an excellent substitute 


for expensive platinum. 


VITREOSIL chemical plant is also available in a wide range of forms 
and sizes for gas absorption, acid concentration and distillation, and 


for the handling of pure chemicals. 


AND 


ALUMINA 


It is unnecessary to attempt to obtain foreign made refractory ware 
for laboratory use when there is a British made product. Our 
ALUMINA LABORATORY WARE can be used up to 1900°C. 


and is resistant to many fused metals, oxides, salts and glasses. 4%) 


Fused refractories, silica, magnesia and alumina, are also available in 
bulk quantities. 


The Thermal Syndicate Ltd. 


Head Office and Works : 
WALLSEND, NORTHUMBERLAND 


London Depot : 
12-14 Old Pye St., Westminster, S.W.| 


Established over 30 years. 
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specials” ~COPPER|| ~~ UNIVERSITY 
PLANT OF 
for the MANCHESTER 
CHEMICAL 
AND ALLIED Faculty of Technology 


TRADES 


STILLS, RECTIFYING 
COLUMNS, CONDENSERS 
Autoclaves, Calandrlas, : 
Vacuum Pans, Steam- Particulars of Degree Courses in General 
Jacketed Boiling Pans Cheuical 
meaee (tilting or stationary), 
Steam jacketed Copper Boiler and Mixer, Copper and Pure Tin Metallurgy and Assaying, Fermentation Processes 


to tilt, with Vacuum Pump and jet Con- a 
denser ; Cover and Agitator raised by Pipework and Coils, etc. 


bevel gear and hand-wheel. 











Technology, Chemical Engineering, 


(including Brewing) Foodstuffs, Fuels, Colouring 


Manufacturers of Special 


Equipment to Customers’ . : —_ 
Drawings and Specifications Graduate Diploma Course in Chemical Engineering, 


Established in 1825 will be supplied on request by the Registrar, College 


Blundells & T. Albert Crompton a C* L'@ of Technology, Manchester. 
WEST INDIA DOCK ROAD, LONDON, E.I4 


Telephones : EAST 3838 (3 lines) Telegrams. BLUNDELL, "Phone, London 


Matters, and Electro-Chemistry, and of the Post- 









































DORR ano OLIVER EQUIPMENT 


DORR AGITATORS — CLARIFIERS — THICKENERS 
AND CLASSIFIERS 


OLIVER AND SWEETLAND FILTERS 
TURBO-MIXERS — SANDWASHERS 
AND A. R. WILFLEY & SONS CENTRIFUGAL SAND PUMPS 


all serving the country’s needs in 
chemical plants working on 
vital industrial processes 


TAKE ADVANTAGE OF OUR YEARS OF EXPERIENCE TO 
AID YOU IN YOUR WAR-TIME PROBLEMS 











DORR-OLIVER COMPANY LIMITED 
ABFORD HOUSE, WILTON ROAD, LONDON, S.W.| 
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Doulton & Co. Limited have now occupied their new building on the Albert Embank- 
ment, facing Lambeth Bridge, and would like to take this opportunity of extending to 





| their business friends a cordial invitation to VISit them there and inspect the New Head- 
quarters and Showrooms. | 
| For over sixty years Doulton’s old headquarters have been a well-known landmark 
on the Lambeth water-front ; to-day, the new building brings yet another striking 
. addition to the modern architectural development of the Embankment. Of impressive 
yet simple lines, and faced with Doulton’s own Car ‘araware, the New Headquarters and 
. Showrooms provide throughout a striking illustration of the potter’s art and craftsmanship 
) —the. many and varied uses of ceramic products in modern building design and con- 


struction. 


And from these new headquarters Doulton will continne—not only to meet heavy 
National demands—but to maintain their usual service, to their customers and friends, 


old and new, (Architects: T. P. Bennett & Son, F.R.I.B.A.) 
: Koya, 


VUOULTON 


DOULTON & CO. LIMITED. LAMBETH, LONDON, S.E.1. 
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Manufacturers of 
LIME BISULPHITE CALCIUM CHLORIDE 
ong PURE FUSED B.P. 


ACID SULPH en (All Grades) 


BENNETT & JENNER, LTD. CLAYPOLE ROAD, 
MANUFACTURING CHEMISTS BISSON ROAD, 
TEL. No. MARYLAND 2058 STRATFORD, E.I5 























For service and 
satisfaction 


Let us quote you for COMPLETE 
TAR PLANTS; NEW STILLS 
OR REPAIRS; RIVETED OR 
WELDED. Benzol Stills, Tanks, 
Jacketed Pans and all types of 


STEEL 
PLATE 
WORK 


OZ—-X-—s 





The S. & P. MIXER 535) ") ' 
For OINTMENTS, CREAMS, etc. LEED S& pRADFORL ae Cenees paennnte 













QOWE OTD —_ 
URS LEEDS & BRADFORD 


BOILER CO., LTD. 


STANNINGLEY, Nr. LEEDS 


| to 200 Gallons capacity. 


W. ROWLANDSON & CO. STANNINCLEY 


75, Mark Lane, London, E.C.3 
Telephone : Royal 3634 














Have you investigated the advantages you could obtain 
by using FLUID HEAT in any of your process working 
above 150° C. ? 


Write for Leaflet No. 258. 


KESTNER EVAPORATOR & ENGINEERING Co. Ltd. 
Chemical Engineers, 


5, GROSVENOR GARDENS, LONDON, S.W.I 
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Now when every works and 

every worker is engaged 
upon the greatest produc- 
tion drive ever known, 
Walworth will do every- 
thing possible to give their 
customers the service upon 
which they have always 
relied. 











LIMITED 


WILL DO THEIR BEST FOR YOU 
LONDON : 
Walworth Ltd., 90-96 Union Street, Southwark, S.E.!. "Phone : Waterloo 708! 
MANCHESTER : 
WalworthLtd.,26BridgeSt., Deansgate, Manchester, 3. ’Phone: Blackfriars 6773 
GLASGOW : 
Walworth Ltd., 48 York Street, Glasgow, C.|!. ’Phone : Central 6879 





WALWORTH 


y 














IMPORTANT 


It is absolutely 
necessary,toensure 
priority, that Govt. 
Dept. symbols and 
Contract Nos. be 
shown on orders 
entitled to them. 

















TUBES - FITTINGS - VALVES - TOOLS 
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| 
EFFLUENT CLARIFICATION 
AND PURIFICATION PLANT 
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Clarification Plant dealing with 200,000 gallons/hour Trade Effluent. Rotary Vacuum Filter recently supplied for filtration of trade waste. 


A UNIFLOC PROCESS has recently been successfully applied to solve a long-standing problem—the treat- 
ment and disposal of sewage sludge by filtration. Other applications include treatment of effluents and 
trade waste of all types. Also the clarification and treatment of river and canal waters for industrial use. 


Samples tested without obligation on our laboratory test plant. 


UNIFLOC REAGENTS, LTD., 


Chemical Engineers, SWANSEA 


‘Phone : Swansea 2115 (4 lines) 





Grams : Unifloc, Swansea 








BRITISH 
TAR PRODUCTS 
LIMITED 


MAKERS OF 
PYRIDINE 


ANTHRACENE OIL 
CARBOLIC CRYSTALS 


CRESYLIC ACID 
NAPHTHALENE 
ORTHO-CRESOL 
TOLUOL 
XYLOL 


SALES OFFICE : SHEFFIELD 
418a, GLOSSOP ROAD. 
Telephone : 60078-9 
Telegrams: CRESOL. 
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10 REBUIL’T Hydro Extractors by all leading makers 
from 18 in. upwards with countershafts attached and 


safety covers. Jacketed Steam Pans, various sizes. List on 


request. Seen at Randalls, Arunde! Terrace, Barnes. ‘Tele. 
phone: Riverside 2436. 

ARDNER Steam JACKETTED “D” MIXER AND 

DRYER, 100 Ib. size. Gardner “ C ’”’ combined Mixer 
Sifter 60 Ib. size. Werner Mixers in several sizes. Please 
enquire Winkworth for Machinery, 6s Hlieh Street, Staines 
lel Reena 
ee Cvlindrical Mixer by Brinjes and Good 

win, 241n. long by 2 ft. GO in. dia. fitted with horizontal 
avitating shaft arranged with four cast iron blades. driven 
through gearing trom. fast and pulleys, pan ha: 
quare discharge OG in. by 4 In. 
20 in. dia. Centrifugal Oll, SEPARATOR. underdriven. by 
belt trom fast and loose pulleys, Qin mounted on CC. 
bedplate. 
Fillo bkER b\ United Filters Iene. Co.. | , type 2831, capa 
city 43.M.3 of soda solution per 24 hou ee] body, 3 tt. o in. 
dia. by 4 it, 0 1n. high, fitted pressure Ee: valves and fil 
lines, oe... also three pairs of 160 pet r Capa 
CILYV, Venne iV pe filters with cast iron | Cs, Wtled nanhol 
and pipe connections. 
iom. Steel CONE MILL, with 121 a. by 1o in, deep, 
leed hopper, cone underdriven throug! chine-cut: vearineg 
from fast and loose pulleys. 
Livdraulic Phosphor Bronze FILTER PRESS: by S. H. John 
son, fitted with 17 plates and 18 frames, | ne filter surtace 
of 28) in. dia, the head ts hydraulical! ated and is with 
drawn by subsidiary hvdraulic ram. e with 2-throw 
batthi Pullip. 
Sectional Cast tron Ebonite Lined TANK OX. 14 ft, On 
long by 3 ft. oin, wide by 3 ft. o in. deep, tlanged top, fitted 
with Ebonite outlet. 
Steel Riveted VACUUM CYLINDEI IR. | Ooi. dia. by 
ii » Wn hich, fitted cast iron COVeT,. | ure and wate 
eauges. on three steel lees, and record: 

Gk ORG I (QO tl I 


Sons and Co.. Lt 


STANNINGLEY, LEEDS 


HARCOAL, ANIMAL, and VEGETABLE, 
burning, filtering, disinfecting, 


also lumps ground and granulated; established 


horticultural. 


~ 


insulating : 


: ] 
medi Inal, 


> an . 
1530; 


tractors to H.M. Government.—THOS. HILL-|ONES. [LTD.. 
Invicta ’’ Mills, Bow Common lane. J.ond n, E Tele 
Grams, — Hill-lones, Pi church, |_ondon.”’ lelephone : 


3285 East. 

1 HORIZON TAL steam jacketed autoclave vulcanisers 
8 ft. 2in. long by 3 ft. internal diameter. 

sq. inch internal working pressure, 30 Ibs. per sq. inch work. 

kitted hinged door at one end. 

6 vertical cast iron stills for direct firing, 


ing pressure in the jacket. 
each 5 ft. diamete: 
by 6 tt. deep with copper steam coils. 

1 copper still 4 ft. 6 in, diameter by 5 ft. 6 in. deep with 
copper fractionating column, filled with contact rings, com 
plete with analiser and condenser. 

further details on application to Messrs. \V. 
Hlouse, Piccadilly, Manchester. 
2521. | 


Piccadiliy telephone : 


Deansgate 


con- 


250 lbs. per 


Kayley, Ltd., 


XI 


RICHARD SIZER, LIMITED, OFFER THE 
FOLLOWING :— 

2 Circular OLL BLENDING PANS, about 8 ft. diameter by 
io ft. deep, with vertical agitators, cross shaft and tast and 
loose belt pulleys. 

Two steam jacketted ROTARY DRYERS OR MIXERS, 
i4 ft. long, 4 ft. diameter, mounted on ball bearings and each 
of 1,000 gallons capacity. 
yin. by 


VACUUM PUMP, about 


llorizontal belt-driven 


i2 in. by Pearn. 
lwelve other various MIXERS. 
(;ardner and Hind & [Lund 
RAPID DRYERS, 5 ft., 
and gear driven, and with bottom outlets. 

2 Rivetted OIL STORAGE TANKS 45 and 65 tons capa- 


i | 


steam Jacketted 2) 


belt 


‘| Wo 


hape and 3 ft. 61m. long, 


city each 


Three WOOD FILTER PRESSES, 361n. square, centre 
fed, with separate outlet taps to each plate. 

‘Twenty-five Various SIFTING AND DRESSING 
MACHINES. 

Seventeen 500-ton 
PRIESSES with 
nild steel columns, suitable for various trades. 

186 ft. of 1oin, GRAVITY CONVEYOR with 
ines. SLAT CONVEYORS a21in. 


HYDRAULIC 


steel cylinders, and extra heavy 


and 4oo-ton pressure 


16 in. rams, 


ball 


and 


heal 


wide. so ft. So tt. 


centres. 


A range of six Water HYDRO EXTRACTORS 
vith baskets AS in. diameter, by Potts, Castle and Wilhhamson. 
One ditto steam engine driven, swan-neck type, with 42 in 


lriven 


asket. 
One ditto swan-neck type, belt driven, with 42 1n. basket. 
Lehman steam jacketted MIXKER, belt and gear driven, 


with hand tipping arrangement, condition as new. 
Six hecvy under driven EDGK RUNNER MILES, 6 ft. 
Pans, weight 6 tons per set, 
Ten Jacketted and plain FILTER PRESSES of the plate 
ind frame and chamber type, from 13 in. to 40 in. square, 
LIST 739 JUST AVAILABLE: COPY SENT UPON 
APPLICATION. 
RICHARD SIZER, LIMITED, CUBER WORKS, HULL. 


31743 (3 lines). Telegrams: ‘* Sizer, Hull.’’ 
SERVICING 
 \aadieet tig of every description of chemical and other 
materials for the trade with improved mills.—THOs. 
‘¢ Invicta ’’ Mills, 
“* Hill-Jones, 


Velephone : 


I1ILL-]ONES, 3ow Common l[.ane, 


london, E. Telegrams: 
Telephone : 3255 ast. 


PATENTS & TRADE MARKS 


K INGS PATENT \GENCY. LTD. B. T. 
\.1.Mech.F.. Patent Agent), 1464 Queen Victoria Street, 


ADVICE, 


OO. 


LLTD., 
Jochurch. London.’’ 


King, 


ondon, k.C.4. Hlandbook, and Consultation 


free. ’Phone: City 





IDLE PLANT 


won’t help the country! 


For the successful prosecution of the war the need for Plant and 
Machinery is as urgent as the need for men. Have you any surplus plant 
which might be set to work in the national interests ? We will either 
purchase outright, or negotiate the sale for you on a commission basis. 


GEORGE COHEN 


SONS & CO. LTD. (Established in the year 1834) 


WOOD LANE, LONDON, W.12. Telephone: SHEpherd’s Bush 2070 
STANNINGLEY WORKS, Nr. LEEDS. Telephone: Stanningley 71171! 


And at Birmingham, Sheffield, Manchester, Bristol, etc., etc. 








For LABELLING at its very best 
“ANKER” LABELLERS 


Various models for all requirements 
ENTIRELY BRITISH MANUFACTURE 


Anker Brothers é Co. it a 30/34 NEW BRIDGE STREET, 


LONDON, €E.C.4 














ALL CHEMICAL WORKERS 
TECHNICAL —_— OPERATIVE AUXILIARY 
SHOULD JOIN AT ONCE 
THE CHEMICAL WORKERS’ UNION 
Reg. T.U. No. 1696 — Founded 1912 
Benefits :—Trade Protection, Legal Aid, Unemployment 
Benefit, Free Use of Employment Bureau. 


WRITE FOR PARTICULARS :—ARTHUR J, GILLIAN, Gen, Secretary 
DEPT. C.A., 149, NEWINGTON CAUSEWAY, LONDON, S.E.!I 
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FOR WATER SOFTENING Makers of 
on SaMAnS Aten icaeer chee et tn tee 
SLASTENE WOOD WOOL | | Gaim Crome 1M tone He 
CITY OF LONDON WOOD WOOL CO. LTD. ee ee 


METAL CON- BRUNSWICK PARK ROAD, 
bs PLOVER WORKS, HACKNEY WICK, E.9. JOHN DALE FatNersito. New SOUTHGATE, LONDON, N.I! 
Telephone : Amherst 3294. Telegrams: Isotropice, Phone, London "Phone: ENTERPRISE 1167 


























One of our Large Range 
Subscription to The Chemical Age is 21/- per GREY CREPE 


annum, including weekly issues of the journal, For all Metal Sludges, etc. 


H. ALLNUTT & SON, LTD. 
a copy of the C.A. Year Book and all postage. LOWER TOVIL MILLS - MAIDSTONE - KENT. 


Tel. No: Maidstone 3834. Grams: Allnutt, Tovil. 


4. GAUGE GLASSES 
OTTON AGS =F Famous Bull Dog and 


Invincible Gauge Tubes, also 


























AND 


Red Enamel Glasses and Flat 


LINERS for SACKS, BARRELS and BOXES | or Curved Protector Glasses. 





$90 = =BUTTERWORTH BROS. LTD. 
Ww. H. FELTHAM & SON rs NEWTON HEATH GLASS WORKS, 


Imperial Works, Tower Bridge Road, London, S.E.I te MANCHESTER, 10 




















° | FOR VALVES AND COCKS FOR ACIDS 
For Acid IN IMPROVED DESIGNS 
or 


Gritty Liquors 


PREMIER 
FILTERPRESS Co., Ltd. 


Grosvenor Chambers, 


Wallington, Surrey. HAUGHTON’S METALLIC CO., LTD. 
Tel. : Wallington 1635 30, ST. MARY-AT-HILL, LONDON, E.C.3. 




















WE WOULD REMIND ADVER- 
LEIGH TISERS THAT “COPY” FOR 
& SONS DISPLAY ADVERTISEMENTS 
METAL H SHOULD REACH THIS OFFICE 
WORKS |» NOT LATER THAN FRIDAY 
Orlando S¢ 
SOL TON PRECEDING WEEK OF PUB- 


LICATION. 

















